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Executive Summary

In the last decade, the State of Georgia has encountered unprecedented challenges to
ensuring that adequate water supplies are available to support sustainable economic devel-
opment and protect environmental resources. The Regional Reservoir Program (RRP) was
originally created in response to the objectives of the Georgia Water Supply Act in 1989. The
program was recently renamed the Regional Reservoir and Water Supply Program
(RRWSP) to encompass a broader range of water supply alternatives. The overall mission of
the RRWSP is to develop regional water supply resources to meet the current and future
needs of the citizens of Georgia. In order to accomplish this mission, the Georgia
Department of Natural Resources (GA DNR) has initiated a multi-phased approach to:

• Develop water supply planning guidance.

• Identify regions across the state where additional regional water supplies are needed.

• Coordinate with local governments to conduct more detailed water supply planning to
support development of additional water supplies in areas with identified shortages.

In Phase I, GA DNR prepared a Regional Water Supply Planning and Implementation
guidance document that describes the process for implementing regional water supply
projects (Appendix A). As part of Phase II, GA DNR conducted a water supply needs
assessment of the 44 north Georgia counties included in the original 1990 Regional Reservoir
Plan (Figure ES-1). Due to the extent of the study area, this assessment was performed as a
“screening study” with a corresponding level of detail intended to provide a sound, cost-
effective approach to focus the search for future regional water supply projects where they
are most needed. This report summarizes the results of Phase II.

It should be emphasized that the purpose of this study was to evaluate the need for
additional regional water supplies that would serve multiple counties. The conclusions
drawn in this study are based on the assumption that water can be moved efficiently to
where it is needed within each management area. As a result, this study does not address
the more localized water supply needs that may exist within individual counties where
areas of water demand may be isolated from available water supplies. Consequently, use of
this report to draw conclusions about a specific local water supply project may not be
appropriate.

As part of Phase III, this initial water supply needs assessment (Phase II) will be followed by
substantially more detailed evaluations of projected water supply needs by geographic area
as part of the process for selecting specific sites for development of additional water supply
sources. Whether conducted as a prerequisite to the development of a regional water supply
project or as part of a state-wide program, water conservation will play an increasingly
important role in future water supply planning. Its is essential to note that water
conservation, usage of existing water sources, and development of new local sources must
proceed even if GA DNR is not pursuing regional water supply options in a given area in
conjunction with either a local government or a regional water authority.
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Approach and Methodology
The overall approach and methodology associated with the water supply needs assessment
can be summarized in the following steps:

• Identify the study area and level of detail required for data collection and water
demand/supply projections.

• Develop population and employment projections, based on historical trends and
existing county and regional projections.

• Develop water demand projections, based on population and available water
production and billing data.

• Estimate potential water conservation savings, using groupings of water conservation
measures or programs to represent multiple levels of conservation from low to high.

• Estimate available water supply, based on an inventory of existing and proposed future
permitted capacity.

• Identify areas with water supply shortages, based on a comparison of net demand
(baseline demand minus conservation savings) and available water supply.

This water supply needs assessment was conducted at the multi-county area level. An
approach was developed for grouping or aggregating counties together into water supply
management areas for the purpose of estimating water demand, potential water
conservation savings, available water supply, and water supply needs (see Section 2). The
water supply management areas designated for this study area are presented in Figure ES-2.

Population and Employment Projections
For the development of water demand and supply projections, baseline population and
employment forecasts (by individual county) have been compiled and aggregated to water
supply management areas. These aggregations result in a composite population projection
for each management area, as shown in Figure ES-3. In addition, low and high growth
forecasts have been developed using assumptions that the growth rates assigned to
individual counties would be 15 percent higher or 10 percent lower than the baseline
forecast for the high growth and low growth scenarios, respectively.

These projections, as expected, indicate that growth associated with the metro Atlanta
economy will continue to dominate population increases in the 44-county study area. Over
the forecast period (2001-2030), population increases will extend well beyond the current
metropolitan area, resulting in more than a doubling of population in the Coosa-Tallapoosa,
Upper Chattahoochee, and Upper Ocmulgee-Upper Oconee Management Areas. This
geographic distribution of population growth will have direct implications on the size,
timing, and location of new water sources.
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Water Demands
A “Demand Side Management Least Cost Planning Decision Support System” (DSS) model
was created for each of the six water supply management areas as shown in Figure ES-2. For
each model, water consumption was evaluated from the base year, 2001, through the year
2030. By adding unaccounted-for water to water consumption totals, total demand was
calculated for each management area. The model was calibrated for the base year (2001) and
then projected to 2030 by applying population and employment projections (using the
recommended growth scenario). The initial model results summarize the average day
demand projections for each of the six management areas. These projections do not include
conservation savings and are considered the baseline water demands.

The water demand projections for the base year range from 17.3 million gallons per day
(mgd) for the Broad River Management Area to 500.2 mgd for the Metro Atlanta Core/
Middle Chattahoochee. Overall water production for the study area is projected to increase
66 percent by 2030. While overall production numbers are important when evaluating
future water supply, it is also important to note areas expected to experience high growth.
From the base year to 2030, water demands are expected to increase by 100, 126, and
69 percent in the Coosa-Tallapoosa, Upper Chattahoochee, and Upper Ocmulgee-Upper
Oconee Management Areas, respectively.

Because conservation measures target different customer classes, DSS modeling breaks out
the total consumption by customer class and also by specific end use for each customer
class. By examining this data, the differences in water use between the different modeling
areas can be understood and analysts can be certain that consumption values used are
within established values.

For the 44-county study area, publicly supplied water currently accounts for 89 percent of
the total water consumed. Of the combined publicly supplied and self-supplied water,
53 percent is consumed by residential uses, 21 percent by commercial uses, 10 percent by
industrial uses, 3 percent by institutional uses, 7 percent by self-supplied, and 4 percent by
agricultural uses; 2 percent is wholesaled to other entities. The Metro Atlanta Core/Middle
Chattahoochee Management Area currently accounts for 56 percent of all of the study area
consumption; as a result, the total consumption for the entire study area is greatly
influenced by water use patterns in the Metro Atlanta Core/Middle Chattahoochee
Management Area.

Conservation Savings Potential
After each model was calibrated according to base year water use estimates, conservation
measures were evaluated both individually and as three groups of increasing aggressive-
ness (Demand Management Programs A, B, and C).

Water savings by 2030 for the six management areas are in the range of 3 to 6 percent for
Program A, 8 to 10 percent for Program B and 8 to 11 percent for Program C. In all cases, a
much larger increase in water savings is shown between Program A and B than between
Program B and C. The cost-effective conservation potential is closer to Program B than to
either Program A or C, except for the Coosa-Tallapoosa Management Area, where Program
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C is a better representation of the conservation potential. Overall, Demand Management
Program B is the most applicable as a cost-effective program that can be implemented
consistently for all six management areas.

These results represent savings based on the 17 measures evaluated and in the packaging of
the demand management programs (i.e., the combination of measures comprising each
program). They represent the potential water savings based on the various costs presented
in Section 5 and Appendix B. Variations in the way a measure is implemented will change
the benefit/cost analysis.

Water Supply Sources
Currently utilized water supply sources were identified through a review of existing
permits issued to municipal, industrial, and agricultural users by the Georgia
Environmental Protection Division (EPD) of GA DNR. To estimate the amount of total
permitted water supply, permitted water withdrawals for municipal and industrial permits
within each water supply management area were obtained from the EPD  Water Resources
Branch. Existing permitted withdrawal capacities were adjusted to take into consideration
the intended use (e.g., low flow augmentation) and available capacity in existing reservoirs
above the permit limit (referred to as “additional unpermitted capacity” [AUC] and
discussed in Section 2.5.1). In addition, due to the age of the permits and general lack of data
regarding actual use, the agricultural permitted capacity was excluded during the analysis
of supply (i.e., only municipal and industrial permitted capacities were used), to provide a
more realistic representation of the total permitted water supply for each management area.

In addition to existing supplies, proposed future water supply projects were inventoried.
Proposed future water supply projects were classified as one of two types−new supplies or
expansion of existing water supply facilities. Each type can be further described according
to its status: facilities under construction, proposed projects undergoing EPD review, and
proposed projects in the planning stage.

Proposed future water supply projects were identified by searching EPD’s website and
conducting phone interviews with Regional Development Centers (RDCs) to gather local
information and planning studies for additional water supply sources. Phone interviews
were also held with staff from the Water Resources Branch to help confirm both the
database that was provided and the information gathered from the RDCs.

The proposed increases in total permitted withdrawal were summed over each management
area for comparison to existing supply and projected demand in Section 7. The information
obtained has been compiled into a database. Only those proposed future water supply
projects that had been issued a permit and were under construction were included in the
total permitted water supply estimate. Any AUC associated with the proposed future water
supply projects was also included.

Additional Water Supply Needs
A summary of the water supply needs is presented in Figures ES-4 and ES-5, based on a
comparison of the projected water demand and available water supply for each of the water
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Water Demand and Supply Projections

North Georgia Regional Water Supply Needs Assessment
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supply management areas. More specifically, the water demand used in this comparison is
the projected net demand (i.e., baseline demand reduced by water savings estimated from
Demand Management Program B) from the DSS Model presented in Section 5. The water
supply used in this comparison is the total permitted supply, including any permitted
capacity from water supply facilities that are under construction as well as AUC from
existing reservoirs. Agricultural permitted capacities were excluded from the total per-
mitted supply, since their use would artificially elevate the total available water supply (see
Section 6).

The water supply needs are based on accumulated net demands and permitted supplies for
all the counties within each water supply management area, which assumes that supplies
can be distributed to satisfy water demands throughout the management area. As a result,
localized areas of water supply shortage or surpluses may exist in individual counties
within each management area.

The impact of water conservation on the timing of water supply needs is illustrated on
Figure ES-4. Implementation of a water conservation program over a period of time has the
effect of deferring the need for additional water supplies. On Figure ES-4, the deferral can be
estimated as the number of years between the points at which the baseline demand and net
demand lines cross the water supply line.

Baseline population and employment projections were developed out to 2030 for each
county and then aggregated to water supply management areas. These projections are the
basis for the water demand projections developed with the DSS model. Additionally, high
and low growth forecasts were developed by assigning growth rates to water supply man-
agement areas that would be 15 percent higher and 10 percent lower, respectively, than the
baseline forecasts. High and low scenarios were not developed for individual counties, since
the low scenario would place several counties’ 2010 populations below the 2000 Census
count, with even more below the 2002 estimate. Because the projections cover a 30-year
period, and several factors could contribute to either a significant increase or decrease in
population and/or employment figures, a sensitivity analysis was performed. The purpose
of this analysis is to consider the range of demand that could result from the various popu-
lation and employment projections, and therefore, be able to make planning decisions based
on potential fluctuations. The most likely population and employment scenarios were used
to develop the water demand projections shown in Figures ES-4 and 7-1, and the results of a
sensitivity analysis for all population and employment projection scenarios are shown in
Figure 7-2.

It is important to note that the low population scenario is considered unrealistic for the
water management areas, based on the population growth that has already occurred this
decade. By mid-2002, the Metro Atlanta Core/Middle Chattahoochee Water Management
Area had already achieved more than 95 percent of the total growth percentage projected
for the decade under the low growth scenario, while the Upper Flint Water Management
Area had surpassed its 2010 low growth projection. Within the other water management
areas, the percentage of the low population growth rate projection achieved by mid-2002
ranged from a low of 49.8 percent (Coosa-Tallapoosa Water Management Area) to a high of
63.9 percent (Broad River Water Management Area).
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The water supply needs, based on the comparison of total permitted water supply and
modeled net demand, are summarized below by management area:

• Coosa-Tallapoosa - water demands for this management area are projected to exceed
the limit of available water supplies prior to 2030, not taking into consideration any
additional supply that may be re-allocated from Lake Allatoona.

• Upper Chattahoochee - water demands for this management area are also projected to
exceed the limit of available water supplies prior to 2030, not taking into consideration
any additional supply that may be re-allocated from Lake Sidney Lanier (Lake Lanier).

• Broad River - this management area is projected to have sufficient water supplies
through 2030.

• Upper Flint - this management area is also projected to have sufficient water supplies
through 2030.

• Upper Ocmulgee-Upper Oconee - this management area is projected to have sufficient
water supplies through 2030. However, the District study baseline water demand
projections indicate that localized water supply shortages may occur in the Upper
Ocmulgee River basin within the forecast period.

• Metro Atlanta Core/ Middle Chattahoochee - this management area is also projected to
have sufficient water supplies through 2030, provided that a moderate level of
conservation is implemented. However, the District study baseline water demand
projections indicate that localized water supply shortages may occur in the
Chattahoochee River basin within the forecast period.

Based on the above summary of water supply needs, the following recommendations are
presented for additional water supply studies:

• Additional regional water supply studies are recommended for the Coosa-Tallapoosa
and the Upper Chattahoochee Management Areas. These studies should take into
consideration any additional water supply available through re-allocation of water
supply from Lake Allatoona and Lake Lanier, once the Alabama, Coosa, and Tallapoosa
(ACT) and Apalachicola, Chattahoochee, and Flint (ACF) river basin   water allocation
formulas have been finalized.

• Since the District study has addressed the Metro Atlanta Core/Middle Chattahoochee
Management Area, no additional studies are recommended for that management area.

• Additional water supply planning studies may be needed  to more closely examine
needs within the Upper Ocmulgee-Upper Oconee Management Area that are not
included within the District study area.

It should be noted that any future water supply studies would likely be implemented by a
regional authority or local government with collaboration and oversight by the GA DNR to
ensure compliance with state guidelines.

Figure ES-5 is a map of the study area with bar charts showing a comparison of water
supply and net demand by decade for each management area. In addition, each county is
shaded based on the projected population growth over the forecast period. Based on the
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distribution of projected growth within each management area, it is reasonable to assume
that additional water supplies are more likely to be needed in counties where the highest
population growth rates are combined with potential water supply shortages.

Implementation Planning Process
Results of the water supply needs assessment for the study area indicate that additional
regional water supply sources will be needed by 2030 in two of the management areas: the
Coosa-Tallapoosa and Upper Chattahoochee if additional water from Lake Allatoona or
Lake Lanier is not available. Additional site-specific investigations may be needed in
portions of the Upper Ocmulgee-Upper Oconee Management Area to verify local water
supply needs and to evaluate regional options for meeting the water supply requirements.

Implementation of regional water supply projects will require multiple steps and several
years of planning (Figure ES-6). The step-wise process provides increasingly detailed
analysis based on area-specific studies. Key steps included in the regional water supply
planning process are: public participation, water supply planning, conservation planning
and implementation, and water supply project permitting and implementation.

FIGURE ES-6
Regional Water Supply Project Planning and Implementation Process

North Georgia Regional Water Supply Needs Assessment
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If GA DNR, in conjunction with local governments and/or regional water authorities,
decides to proceed with regional water supply projects, a more detailed water supply needs
analysis will be completed in the recommended management areas to further define site-
specific water supply needs and to focus where future water supply shortages are most
likely to occur. The initial water supply needs analysis conducted for the study area will
provide the basis for these more detailed local evaluations. At a minimum, local
governments and regional water authorities (with collaboration and oversight by the GA
DNR) will follow the same essential steps as completed for the regional water supply needs
assessment for the study area (Figure ES-7).

Recommended elements of Regional Water Supply Planning are summarized in Section 8
and detailed in Appendix A.

FIGURE ES-7
Water Supply Planning Process

North Georgia Regional Water Supply Needs Assessment
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1.0 Introduction and Background

1.1 Purpose
The overall mission of the Regional Reservoir and Water Supply Program (RRWSP) is to
develop and protect water and related resources to meet the current and future water
supply needs of the citizens of Georgia. In order to accomplish this mission, the Georgia
Department of Natural Resources (GA DNR) has initiated a multi-phased approach to
develop water supply planning guidance, identify regions across the state where additional
water supplies are needed, and coordinate with local governments to conduct more detailed
water supply planning to support development of additional water supplies in areas with
identified shortages. This study is consistent with a cost-effective approach that, through
successive steps, focuses future expenditures of time and effort on specific areas of potential
water supply needs.

In Phase I, GA DNR prepared a Regional Water Supply Planning and Implementation
guidance document that describes the process for implementing regional water supply
projects (Appendix A). This guidance document addresses the following four topics:

• Public Participation Program
• Regional Water Supply Planning
• Regional Water Conservation Planning and Implementation
• Regional Water Supply Project Permitting and Implementation

The first step in the water supply planning and implementation process is the development
of defensible water supply and demand projections and resulting water supply needs. One
of the primary goals of the GA DNR is for this process to provide a framework for conduct-
ing water supply planning to ensure that an unbiased and defensible Water Supply Needs
Assessment is performed before a water supply alternative (or combination of alternatives)
is selected.

As part of Phase II, GA DNR conducted a  water supply needs assessment of the 44 north
Georgia counties included in the original 1990 Regional Reservoir Plan (Figure 1-1). The
purpose of this report is to provide unadjusted 30-year projections of water demand,
estimates of potential water savings given various conservation programs, and identify
projected shortages of net water demands as compared to currently available water
supplies. Due to the extent of the study area, this assessment was performed as a “screening
study” with a corresponding level of detail intended to provide a cost-effective approach to
focus the search for future regional water supply projects where they are most needed.

It should be emphasized that the purpose of this study was to evaluate the need for
additional regional water supplies that would serve multiple counties. The conclusions
drawn in this study are based on the assumption that water can be moved efficiently to
where it is needed within each management area. As a result, this study does not address
the more localized water supply needs that may exist within individual counties where
areas of water demand may be isolated from available water supplies. Consequently, any
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use of this report to draw conclusions about a specific local water supply project may not be
appropriate.

As part of Phase III, this initial water supply needs assessment will be followed by
substantially more detailed evaluations of projected water supply needs by geographic area
as part of the process for selecting specific sites for development of additional water supply
sources. Whether conducted as either a prerequisite to the development of a regional water
supply project or as part of a state-wide program, water conservation will play an
increasingly important role in future water supply planning.

1.2 Background
The RRWSP was created to provide adequate water supply for the State’s future, in
response to the objectives of the Georgia Water Supply Act, effective April 18, 1989, as
O.C.G.A. Section 12-5-470 through 482. The Act authorized GA DNR to initiate water
supply projects, to supplement current community needs in the event of prolonged drought,
and to promote the use of projects for public benefit. The Act also authorized GA DNR to
acquire lands for water supply projects, compensate for any adverse environmental impacts,
and manage the projects in coordination with Regional Development Centers (RDCs), local
advisory boards, and various State and Federal regulatory agencies and organizations.

In 1990 the GA DNR developed a Regional Reservoir Plan to address the need for additional
water supplies to serve the rapidly growing population in north Georgia. The aspects from
that plan that have been carried forward are the study area and definition of “regional”
versus “local” water supply projects. However, the previously identified potential reservoir
sites will be re-evaluated along with future regional water supply projects identified using
the multi-phased approach described above (in Section 1.1). This approach establishes the
need for additional regional water supplies and considers conservation and other water
supply options equally in evaluating alternatives to meet the projected needs.

In the last decade, the State of Georgia has encountered unprecedented challenges to
ensuring that adequate water supplies are available to support sustainable economic devel-
opment and protect environmental resources. The combination of recent drought and sus-
tained population and economic growth are placing acute demands on limited available
resources.

The increased focus on water supplies has been reflected in recent local and State policy
statements and actions. For example, in December 1999, the Association of County
Commissioners in Georgia (ACCG) in concert with the Georgia Municipal Association
(GMA) released guidance entitled Georgia Water Resource Policy: A Call for Action. In May
2001, the General Assembly passed SB 130 establishing the Metropolitan North Georgia
Water Planning District (District). Additionally, in May 2001 the Board of Natural Resources
released the Water Issues White Paper outlining water-related issues the Board felt needed to
be addressed in a State Comprehensive Water Plan. Senate Resolution 142 was adopted in
2001, creating a Joint House/Senate Comprehensive Water Plan Study Committee and the
Water Plan Advisory Committee. In November of 2001 working groups (one per issue) were
established to address three specific water issues:
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• State, Substate/Regional Water Management Options
• Interbasin Transfers
• Water Rights Structure

The Final Report of the Joint Comprehensive Water Plan Study Committee was released in August
2002 and included 35 recommendations regarding comprehensive state water management
planning.

In response to this increased focus on water supplies, the GA DNR developed the multi-
phased Water Supply Planning, Conservation Planning, and Implementation Plan in the fall
of 2002.

1.3 Report Organization
The ultimate goal of this study is to identify areas within the 44-county study area where
future water demands are projected to exceed available water supplies within the forecast
period (2001-2030).

This report presents the data and results from the various steps in the process of projecting
specific water supply and water storage needs, identifies general areas for potential regional
water supply projects, and provides a plan for implementation.

The remaining sections of the report are organized as follows:

• Section 2—Approach and Methodology
• Section 3—Population and Employment Projections
• Section 4—Water Demands
• Section 5—Conservation Savings Potential
• Section 6—Water Supply Sources
• Section 7—Additional Water Supply Needs
• Section 8—Implementation Planning Process

Section 2 provides an overview of the approach and methodology used for developing this
water supply needs assessment, while Sections 3 through 7 focus on the results of the study.
Section 8 outlines the next steps in the water supply planning, permitting, and implemen-
tation process. Detailed methodology and study results are provided in the appendices.
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2.0 Approach and Methodology

The overall approach and methodology associated with the water supply needs assessment
can be summarized in the following steps:

• Identify the study area and level of detail required for data collection and water
demand/supply projections.

• Develop population and employment projections, based on historical trends and
existing county and regional projections.

• Develop water demand projections, based on population and available water
production and billing data.

• Estimate potential water conservation savings, using groupings of water conservation
measures or programs to represent multiple levels of conservation from low to high.

• Estimate available water supply, based on an inventory of existing and future
permitted capacity, where future capacity is limited to supplies for which permits are
pending.

• Identify areas with water supply shortages, based on a comparison of net demand and
available water supply.

The process for identifying water supply needs by broad geographic area was based on an
evaluation of the water demand characteristics of designated water supply management
areas. Projections of future water demands were driven by a series of projections of popula-
tion and employment growth for each water supply management area. Without consider-
ation of conservation programs, unadjusted water demand projections were developed by
calibrating the base year (2001) demand, and projecting these values to the year 2030 accord-
ing to growth in population and employment. Water conservation potential was estimated
by reference to current water demand characteristics and industry information on available
water savings that may accrue from various pricing and programmatic measures. These
potential savings estimates were applied to the unadjusted projections of water require-
ments by water supply management area to yield net water demand projections. These pro-
jections, compared against an assessment of water supplies available in each water supply
management area, broadly define water supply needs for the forecast period (2001–2030).

While projections of population and employment growth were derived from individual
county data, water supply needs were represented as differences between projected
demands and available supply across the entirety of a water supply management area,
rather than on an individual county-by-county basis. As a result, the conclusions drawn in
this study are based on the assumption that water can be moved efficiently to where it is
needed within each management area. Accordingly, understanding how individual counties
are aggregated into areas, and how available data was used to develop area projections, is of
critical importance to the overall water supply needs assessment.
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2.1 Definition of Study Area
As discussed in Section 1, the GA DNR has initiated a phased process for water supply
planning with increasing levels of detail in each phase. Therefore, the initial water supply
needs assessment was conducted at the multi-county area level. An aggregation approach
was developed for grouping or aggregating counties together for the purpose of estimating
water demand, potential water conservation savings, available water supply, and water
supply needs. Because the counties have been aggregated for the purpose of examining
water supply needs, the aggregated areas are referred to throughout this report as water
supply management areas or management areas.

2.1.1 Data Aggregation Criteria
The following criteria were considered in developing the water supply management areas:

• Geographic congruence with watershed boundaries

• Congruence with areas served by RDCs or other agencies

• Current and projected similarities in population and employment trends, land
development patterns, and/or water use characteristics

• Inclusion of counties for which conservation savings potential has been evaluated
through the District’s water supply planning process.

These criteria were taken into account in aggregating water supply management areas, as
shown in Figure 2-1, and presented in Table 2-1, to develop forecasts of regional water
demand, potential water conservation savings, existing capacity, and water supply needs.

TABLE 2-1
Water Supply Management Areas
North Georgia Regional Water Supply Needs Assessment

Water Supply Management Area Counties

Broad River Banks, Franklin, Madison, Stephens

Coosa-Tallapoosa Bartow, Carroll, Cherokee, Dawson, Floyd, Haralson, Paulding,
Pickens, Polk

Metro Atlanta Core/Middle Chattahoochee Clayton, Cobb, DeKalb, Douglas, Fulton, Gwinnett

Upper Chattahoochee Forsyth, Habersham, Hall, Lumpkin, White

Upper Flint Coweta, Fayette, Meriwether, Pike, Spalding, Upson

Upper Ocmulgee – Upper Oconee Barrow, Butts, Clarke, Henry, Jackson, Jasper, Lamar, Monroe,
Morgan, Newton, Oconee, Putnam, Rockdale, Walton
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2.2 Population and Employment Projections
For the north Georgia study area to meet the needs of the growing population efficiently
and cost-effectively, it is important to have dependable forecasts for planning and policy-
making. Appropriate population and employment projections are the key to developing
reliable water demand forecasts. The calibrated base year demand is increased in proportion
to changes in the population and employment projections to the year 2030. The approach for
selecting the population and employment projections can be summarized as shown in
Figure 2-2.

One of the fundamental limitations of population and employment projections available for
this study is that they rely on data sources and projections covering non-uniform
geographic areas and forecast periods. However, the data provides a reasonably reliable
scenario of growth given historical trends and a broad spectrum of economic forecasts. As
with virtually any long-range forecast of this type, the accuracy depends on national and
regional economic trends and the continued robustness of the Atlanta metro area.

2.2.1 Sources of Population and Employment Projections
For population and employment projections, a combination of independent sources, local
sources, and state and regional agency data was referenced to develop 30-year forecasts by
individual county. These sources included:

• Regional Economic Forecast of Population and Employment--Developed in 1996 by
DRI/McGraw-Hill for the GA DNR

• Woods and Poole, Inc.--Population forecast developed for the Georgia Department of
Community Affairs

• Metropolitan North Georgia Water Planning District--Population projections developed
through 2030 (available for 16 counties)

Identify sources
of existing

population data

Compare existing projections with
historical trends and existing

population estimates

Develop appropriate projection based
on existing forecasts

Identify “high” and “low” scenarios

FIGURE 2-2
Population and Employment Projections Approach

North Georgia Regional Water Supply Needs Assessment
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• County Comprehensive Plans—Current projections, based on the 2000 Census, available
for a limited number of counties;

• County Projections—For a limited number of counties, updated population projections
used for county planning purposes

• RDCs—Available for most counties in the study area

• Georgia Office of Planning and Budget—Available for all Georgia counties; projections
extend through 2010.

2.2.2 Population and Employment Projection Scenarios
The District water supply study has developed population and employment projections for
the 16 counties within the District. These counties are Bartow, Cherokee, Clayton, Cobb,
Coweta, DeKalb, Douglas, Fayette, Forsyth, Fulton, Gwinnett, Hall, Henry, Paulding,
Rockdale, and Walton. For consistency with the current GA DNR study, the baseline
population and employment projections developed by the District for these counties have
been used for this evaluation.

To evaluate future water demands, baseline population and employment projections were
developed for the remaining 28 counties within the study area. Additionally, low and high
scenarios were developed for all 44 counties. The scenarios evaluated are described below:

• Baseline Scenario: The baseline population projection is the one most in line with the
county’s historical growth pattern: low, steady growth; moderate, steady growth; or
high growth with a bell-shaped growth curve (with population growth rates that
increase initially and then decrease). Projections are also compared to the estimated 2001
population to confirm that the forecast’s 2010 figure is not being approached too rapidly.
The employment projections for the counties outside of the District are based either
directly (using actual projections) or indirectly (using employment to population ratios)
on the Woods and Poole, Inc. projections.

• Low Scenario: The low scenario is based on the District water supply study definition of
10 percent below the baseline scenario. For all areas, the low scenario exceeds the
current population. The low scenario is applied to each management area as a whole
and was not developed for individual counties.

• High Scenario: The high scenario, 15 percent above the baseline scenario, was
developed to compensate for potentially low District baseline projections. Using
15 percent above the baseline projections allows for a reasonable high scenario for each
management area.

Population and employment projections for the six management areas are presented in
Section 3. Appendix C includes a detailed description of the population and employment
projection methodology, as well as a breakdown of the projections by county within each
management area.
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2.3 Water Demand Projections
The “Demand Side Management Least Cost Planning Decision Support System” (DSS)
model is a Microsoft Excel-based application that provides a framework to develop water
demand forecasts, end use models, and a benefit/cost analysis of selected demand
management (or conservation) programs. In order to analyze the potential demand
management programs, a large number of costs and benefits must be considered. The DSS
Model provides a structure to consider these costs and benefits.

The DSS Model was used to develop water demand projections and evaluate potential
demand management programs for the 44-county study area. Based on the aggregation
approach for the study area, a separate model was developed to estimate current and
projected water demand for each of the following water supply management areas: Broad
River, Coosa-Tallapoosa, Upper Chattahoochee, Upper Flint, Upper Ocmulgee-Upper
Oconee, and the Metro Atlanta Core/Middle Chattahoochee.

The DSS Model was used to complete the following tasks for each management area:

• Develop Baseline Water Demand Projections – develop calibrated base year (2001)
water consumption totals and projected base year unadjusted demands to 2030 based on
population and employment projections.

• Evaluate Demand Management Programs – evaluate 17 conservation measures
grouped into three demand management programs.

Figure 2-3 summarizes the modeling approach used for the DSS Baseline module, which
calculates water demands (average day annual raw water withdrawal) from the base year
(2001) to the end of the forecast period (2030). The process begins by incorporating water
use data from various customer classes (residential, commercial, industrial, agricultural,
etc.) and end use (toilets, showers, faucets, laundry, outdoor, etc.) consumption estimates to
create a profile of water consumed by customer class. Population and employment informa-
tion for the base year is related to water use to ensure that enough water is distributed in
each of the categories to account for people living in the area. This provides a calibrated
model for the base year where water demand does not include additional conservation

FIGURE 2-3
DSS Modeling Methodology for Baseline Demands

North Georgia Regional Water Supply Needs Assessment
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programs above and beyond those of plumbing codes currently enforced. Population and
employment growth projections are then applied to the base year estimates to generate
water demand projections for future years. The ‘demand’ takes into account both the
amount of water consumed by customers in the management area and the unaccounted-for
water (i.e., water losses from the raw water intake point to the final delivery of water to
customers in the service area).

Water use data by customer class is a required input to develop demand projections. The
Metro Atlanta Core/Middle Chattahoochee model is comprised entirely of counties
modeled under the District study; as a result, this model is a summation of six county
models from the District, and no new demand data was collected. Section 2.3.1 describes the
data collection approach that was used in developing the five remaining models. Water
production for the base year and consumption information provided by utilities and the
Georgia Environmental Protection Division (EPD) were incorporated in the DSS Models for
demand development and calibration purposes. An overview of the data collection
approach and model calibration process that were used in the development of the five
remaining models is presented in the following sections. Refer to Appendix B for a more
detailed description of the DSS modeling methodology.

2.3.1 DSS Data Collection Approach
Sixteen of the 44 counties within the study area were modeled under the District study;
information from those counties was included in the appropriate model under this study.
The DSS Model requires six categories of information to develop a calibrated baseline
model, including:

• Water production
• Water user categories
• Water consumption by user category
• Number of billing accounts by user category
• Indoor and outdoor use by user category
• Demographic forecasts

Water production information was collected from the EPD’s Water Resources Branch, Water
Resources Municipal and Industrial Program, and the Drinking Water Permitting and
Engineering Program. These sources provided raw water withdrawal data for municipal
and industrial permits and contact information for drinking water permits. The majority of
utilities located in the 28 counties not covered by the District project were contacted via
telephone and information was requested for 1 to 5 years of raw water withdrawal. Refer to
Appendix B for a copy of the data request form.

As part of the data collection process, agricultural permit information was obtained from
the Water Resources Management Branch that included the permit issue date, permit limit,
type of permit (surface- or groundwater), and acres irrigated. However, there are presently
no requirements for reporting actual water use. As a result, usage related to agricultural
permits was estimated using an average irrigation amount of 8 inches per irrigated acre per
year, based on currently available studies (Thomas et al., 2001; Evans et al., 1998; and USGS,
2003). The average irrigation amount was applied to the total irrigated acreage listed in the
withdrawal permit to estimate agricultural water use. Actual irrigation amounts vary by
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crop and the amount of rainfall. Additional information regarding methodology used to
estimate agricultural water use is contained in Appendix B.

In an effort to represent the actual water demand for these areas as accurately as possible,
the following water user categories were selected:

• Single-family residential (RSF)
• Multi-family residential (RMF)
• Commercial (COM)
• Industrial (IND)
• Institutional (INS)
• Self-supplied
• Agricultural
• Wholesale

Consumption and account information was requested from nearly all known surface-water
permit holders, and from many utilities that use groundwater. Monthly consumption and
account information by user category for 1 to 5 years was requested and used when avail-
able. When information at this level of detail was not available, annual consumption and
account information was requested. For counties modeled under the District project, infor-
mation was used from those models and no additional information was collected. Water
was placed in the wholesale category when a city or entity located within the management
area purchases water from a municipality located within the management area. Addition-
ally, industrial permitted consumption excluded power and hydroelectric power plant use.
Although power plants withdraw an extremely large amount of raw water, its primary use
is for cooling water. The cooling water is returned to the water source with negligible loss,
so it was not included as a net withdrawal. Once cooling towers become more widely used
by power plants in Georgia, losses due to evaporation in cooling towers will need to be
estimated.

The percentage of indoor and outdoor use was estimated by examining seasonal trends in
consumption totals. Water use during the winter months is typically indoor use only and
the outdoor water use can be estimated by reviewing the additional use during the non-
winter months. Percentages used in the District models were also taken into consideration.
As a starting point for distributing water use between end uses for indoor and outdoor
water use (faucets, toilets, showers, etc.), end use percentages were taken from two studies
entitled “Residential End Uses of Water” and “Commercial and Institutional End Uses of
Water,” published by the American Water Works Association Research Foundation
(AWWARF, 1999; AWWARF, 2000). These studies evaluated indoor water use in 12 cities
and developed fixture uses per capita per day and overall percentage of use by major water-
using appliances.

Census information, including the age of dwelling units, was collected and used to estimate
the water use by varying percentages of fixtures of various efficiencies. This information
was used during the calibration process by adjusting the fixture models to achieve
reasonable water use estimates by end uses such as toilets, showers, and clothes washers.

Demographic forecasts and the associated growth rates were applied to the base year water
demand for the various user categories (defined above). Refer to Section 2.2 and
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Appendix C for a discussion of the methodologies associated with development of
population and employment projections. The following demographic forecasts were used in
the six models:

• Total population – growth is used to project institutional accounts

• Residential single-family population – growth is used to project single-family residential
accounts

• Residential multi-family – growth is used to project multi-family residential category
accounts

• Employment – growth is used to project commercial and industrial accounts

• Self-supplied population – growth is used to project self-supplied category accounts

• Wholesale population – growth is used to project wholesale category accounts

• Irrigated acres – growth is used to project agricultural category accounts

Once the data collection process was completed, a calibration process was performed to
calculate base year consumption.

2.3.2 Model Calibration
There are several “checks” within the DSS Model that are used to validate assumptions and
confirm that model results are reasonable and fall within national averages. The calibrated
base year water demand estimates are driven by population and employment projections as
described above. Consumption per capita and withdrawal per capita values are examined to
confirm that there is adequate water supply to distribute among the population living
within the modeling area. Employee per capita use for the commercial user category is also
verified to be within national averages (AWWARF, 1999 and AWWARF, 2000). Typical
ranges include:

• Residential indoor water use of 55-75 gallons/capita/day
• Employee water use of 50 to 90 gallons/employee/day

Water consumption and the number of billing accounts for each category were estimated by
using (1) actual consumption information as reported by the utilities and (2) census housing
characteristic data. Once the initial base year estimates were developed, the publicly sup-
plied water use was totaled and compared to the consumption totals reported by utilities.
The estimated consumption totals were matched as closely as possible to the utility informa-
tion, while maintaining consumption per account values within established ranges. Self-
supplied and agricultural water uses were excluded from the consumption totals during
calibration, since these categories are not serviced by a public utility.

Fixture models are another calibration component in the model; each fixture model
calibrates the baseline end use to the frequency of fixture use. While the baseline portion of
the model does not take into account conservation measures, it does model local plumbing
codes through the use of fixture models so that the future demand can reflect the effects of
new construction and natural replacement on indoor water use. Fixture models are
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normally set up for toilets, showers, and clothes washers, separately for single family and
multi-family user categories.

For example, the amount of single-family indoor use assigned to flushing toilets must allow
for a reasonable number of flushes by the occupants of the home. The fixture model use is
calculated by applying a number of uses per day to the associated water use of up to three
classes of fixtures that have varying efficiencies. The number of uses per day is adjusted so
the fixture model use matches the end use in the baseline module. The number of uses per
person per day is checked to confirm that it falls within a reasonable range of values
provided by the AWWARF Residential End Uses of Water Study (AWWARF, 1999). For
example, the national average number of toilet flushes was measured in that study to be
5.05 per person per day and the range was 4.5 to 5.5 flushes per person per day.

Once the base year consumption is calibrated using the fixture models, and various per
capita values are verified to be within established ranges, the base year values are projected
to 2030. The average annual daily demand is calculated for each year between 2001 and
2030, and reflects demand taking into account the effect of plumbing codes. The next step is
the evaluation of conservation measures.

2.4 Conservation Savings Evaluation
Once the baseline demand projections have been calculated, the second component of DSS
modeling is the selection and evaluation of conservation measures. The costs and benefits of
these measures are evaluated independently and then packaged into three programs of
increasing aggressiveness. This section provides an overview of the conservation measure
selection process and specific information that was used to evaluate each of the conservation
measures. Appendix B contains a more thorough description of the conservation measures
and the selection process. Estimates of potential conservation savings for each management
area are presented in Section 5.

2.4.1 Conservation Measure Selection
The District study initially considered 100 conservation measures, which after a screening
process (see below), were reduced to a list of 25 measures retained for further evaluation.
The 25 conservation measures from the District study were reviewed for their applicability
to the larger 44-county study area. Based on the demographics and land uses within the
larger study area, several measures were dropped and others were added to address agri-
culture-related uses outside the metro Atlanta area for a total of 21 measures. In order to
identify measures most applicable to this area, each potential measure was evaluated based
on four qualitative criteria (also used for the District study):

• Technology/Market Maturity
• Service Area Match
• Better Measure Available
• Customer Acceptance/Equity

Three of the four criteria were evaluated by the project team and the fourth criterion was
evaluated by attendees at public involvement meetings. Public meetings were held in Rome,
Athens, and Atlanta to review project status and gain input on the proposed water
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conservation measures. Attendees at the public involvement meetings were asked to score
each of the measures with respect to its customer acceptance/equity on a scale of 1 to 5
based on the conservation information presented and descriptions of the benefits and costs
associated with each measure offered in handouts. Each handout contained a list of
measures grouped by the following categories:

• Regulatory options
• Rebate and incentive options
• Pricing options
• Education options

For each measure, the applicable customer class, estimated water reduction percentage, and
the cost of water saved from the District study were indicated.

Participants also chose the five measures that they felt were most important and the five
measures they would not want to be evaluated or implemented. Responses from the public
were incorporated, and an evaluation was completed by comparing benefit/cost ratios and
cost of water saved from District counties. Based on the criteria screening process, 17
measures were retained for evaluation of conservation savings potential using the DSS
Model. Table 2-2 lists the measures chosen, the demand management program in which
each measure is grouped, and a brief description of each measure. This information is
discussed further in Appendix B.

TABLE 2-2
Description of Selected Conservation Measures
North Georgia Regional Water Supply Needs Assessment

Measure

Demand
Management

Program Description

Regulatory Options:

1. Toilet retrofit on resale B,C Require 1.6-gal per flush toilets to be installed at the time of
sale of existing residential buildings

2. Rain sensor regulations B,C Adopt regulations for rain sensor/shut-offs on new automatic
irrigation systems and rain sensor rebate for existing irrigation
systems.

3. Landscape requirements
(excluding RSF)

C Draft an ordinance with landscaping requirements for new
properties (turf limits, native/ water-conserving species, efficient
irrigation system design standards). Provide personnel to
educate those affected by the ordinance and ensure effective
implementation once the ordinance is adopted.

4. Self-closing faucets on
new ICI buildings

C Require non-residential accounts to install automatic (infrared
sensor) or manual self-closing faucets for all new customer or
high use restrooms.

5. Require 0.5-gal/flush
urinals in new ICI
buildings

C Require that new building be fitted with 0.5-gal/flush urinals
rather than the current standard of 1.0-gal/flush models.

6. Agricultural Metering
Program

B,C Require installation of meters on all permitted agricultural water
withdrawals and annual reporting of monthly volume pumped.
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TABLE 2-2
Description of Selected Conservation Measures
North Georgia Regional Water Supply Needs Assessment

Measure

Demand
Management

Program Description

Rebate and Incentive Options:

7. Rebates for coin-op
efficient clothes washers

C Offer laundromat managers and/or washing machine leasing
companies rebates to retrofit or use efficient clothes washers.

8. Distribute retrofit kits B,C Distribute retrofit kits, during an audit or through direct mail
solicitation, to older single-family residential homes. The kit
could contain a low-flow showerhead; toilet leak-detection dye
tablets, and displacement device or early closure device; a
faucet aerator, faucet washers to fix leaky faucets; and a
pamphlet on how to conserve water.

9. Modified residential water
audits.

B,C Water provider offers complete water audits for single-family
homes. Focus would be on improving indoor and outdoor water
use. Adapt techniques refined by others for audit
content/procedures.

10. Submeter multi-family B,C Require sub-metering on new multi-family units and provide
incentives for retrofitting existing apartment buildings with sub-
meters. Sub-metering would be encouraged through water
audits and direct mail promotions, and possibly incentives to
building owners.

11. Commercial water audits C Water provider targets high water-using accounts for this
commercial water audit program. Accounts that agree to
participate in the program also agree to make a good faith effort
to install cost-effective water-conserving equipment. Incentives
could be offered to increase participation and effectiveness.

12. Commercial toilet/urinal
rebates

B,C Selectively provide rebates or direct installation to businesses
to convert to efficient toilets/ urinals where they are subject to
high use, such as restaurants, theaters, etc

13. Restaurant low-flow
spray nozzles

C Provide free installation of 1.6-gallon-per-minute (gpm) low-flow
spray nozzles for the rinse and clean operation in restaurants.

14. UFW Reduction (audits &
leak detection)

A,B,C Audit the water distribution system every year and identify the
amount of water projected to be lost through leakage.
Periodically calibrate production meters and replace customer
meters, as necessary. Use leak detection equipment to find
leaks and, upon locating them, repair the leaks as soon as
possible.

Pricing Options:

15. Conservation rates B,C Implement water rates (by customer class to address difference
in water uses) that increase the unit cost of water for higher
volumes of water used and/or during seasonal periods with
higher demands.
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TABLE 2-2
Description of Selected Conservation Measures
North Georgia Regional Water Supply Needs Assessment

Measure

Demand
Management

Program Description

Education Options:

16. Increase public education A,B,C Water provider distributes information to increase public
education (web site, public service announcements, videos,
CDs) addressing: trigger shut-off valves and hose end timers
and new home award programs; enhance school education
programs.

17. Targeted Public
Education for Agricultural
Users

A,B,C Develop public education program targeted specifically for
agricultural users through local extension service to promote
efficient irrigation methods and water application rate
recommendations by crop.

2.4.2 DSS Modeling of Conservation Measures
The DSS Model includes one evaluation sheet for each conservation measure that was
selected for evaluation. The costs and benefits of each measure were evaluated and the
average water savings calculated based only on that particular measure. Refer to
Appendix B for listings of each conservation measure, customer class impacted, market
penetration by the end of the program, water use reductions for targeted end use(s),
program length, measure life, customer and utility costs, measure set-up costs, and annual
administration costs. Values in those tables summarize the pertinent input and assumptions
used for the conservation measure sheets.

Figure 2-4 shows various conservation measures in relation to how they are evaluated in the
model using one of four categories (water pricing, fixture modeling/retrofit program,
general conservation measure, and unaccounted-for-water reduction). Water pricing sheets
were used to calculate the impact of each end use caused by rate changes. Price elasticities,
dates, and impacts for a transition to pay-for-use pricing, forecast price paths and consumer
price indices for forecast period, and annual implementation costs can be entered into the
pricing sheets to generate water use reduction estimates. The fixture modeling/retrofit pro-
gram sheets are used to evaluate measures that replace water-using appliances, landscape
measures, and changes in building and landscaping codes. The impact of natural changes in
the types of water-using appliances can also be calculated without having a specific measure
attached to the end use. The “general measure” sheets are designed to evaluate measures
associated with education and audit programs. Finally, the “Unaccounted-for Water
Measure” sheet is used to evaluate the water use impact when reducing the water losses
associated with publicly supplied water to a target percentage from the existing
unaccounted-for water percentage. Each type of sheet is used to calculate the utility and
community benefit/cost ratio, cost of the measure per unit of water saved, and net utility
benefit. The calculations of benefits are based on savings in water and wastewater facility
operations and maintenance, as well as savings from deferred capital improvement projects.
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Present value analysis is used to discount costs and benefits to the base year. All of this
combined information is used to calculate the benefit/cost ratios. The various costs and
benefits are defined below:

• Utility benefits and costs – The benefits and costs the utility would receive or spend.

• Community benefits and costs – Community benefits equal utility benefits plus
customer energy benefits. Community costs include utility and customer costs.

• Water benefits – a typical unit value for avoiding water treatment costs of $1,500 per
million gallons and avoiding wastewater treatment costs of $250 per million gallons of
reduced dry weather flow.

• Costs for the utility – includes set-up costs, annual administration, and payment of
rebates or purchase of other devices specified in the design of the measure.

• Customer costs - include costs to the consumer of implementing the measure and
maintaining its effectiveness over the life of the measure.

All of the selected conservation measures were evaluated individually and then were
evaluated in packages (see Table 2-2) to assess the impact of each demand management
program. By packaging the conservation measures together, any measures which affect
identical end uses can be evaluated concurrently. The intent of the program is to calculate
the potential savings resulting from implementation of the grouped measures.

Conservation Impact
Modules

• Water Pricing
• Fixture Modeling/Retrofit

Program
• General Conservation

Measure
• Unaccounted-for Water

Reduction
• Custom-Built Sheets

Measure Evaluation Sheets
Stand-alone measure evaluation

Program Evaluation Sheets
Bundled measures evaluation

Water/WW Forecasts with
conservation

• Operational Costs
• Energy Use
• Capital Works
• Schedule

• Demographic Forecasts
• End Use Breakdown
• End Use Forecasts
• Baseline Demands

Baseline Module

Savings Module

FIGURE 2-4
DSS Modeling Structure

North Georgia Regional Water Supply Needs Assessment
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2.5 Identification of Available Water Supply Sources
This section describes the methodology used to inventory existing supplies and proposed
future water supply projects.

2.5.1 Existing Water Supplies
Existing water supply sources were identified through a review of existing surface-water
and groundwater withdrawal permits issued by the EPD. To obtain municipal, industrial,
and agricultural permit records, personnel from the following programs within the Water
Resources Branch of the EPD were contacted:

• Drinking Water Permitting & Engineering Program
• Water Resources Municipal and Industrial Program
• Water Resources Basin Analysis and Agriculture Program

A list of water supply intakes was obtained showing surface-water use by municipal,
industrial, and agricultural permits and groundwater use for agricultural purposes. The
Water Resources Municipal and Industrial Program was contacted and provided a list of
groundwater permits for municipal and industrial users. Table 2-3 lists the number of
permits obtained from EPD’s Water Resources Branch.

TABLE 2-3
Water Withdrawal Permits Obtained from EPD
North Georgia Regional Water Supply Needs Assessment

Water Supply Intake Permits1 Total Permits2

Water Supply Management Area Municipal Industrial Agricultural (M/I/Ag)
Broad River 11 3 44 58
Coosa-Tallapoosa 36 25 140 201
Metro Atlanta Core/Middle Chattahoochee 26 10 77 113
Upper Chattahoochee 17 10 75 102
Upper Flint 28 2 126 156
Upper Ocmulgee-Upper Oconee 44 7 257 308
Total 162 57 719 938
Notes:
1 List of Water Intake permits from EPD’s Water Resources Branch
2 Number of Permits includes groundwater and surface-water supply intakes

In addition to the permits provided by the Water Resources Branch, a database listing
Drinking Water /Public Water System Permittees by county is maintained on EPD’s website
(http://www.dnr.state.ga.us/dnr/environ/) by the Drinking Water Permitting &
Engineering Program. The database was downloaded and compared to the permit data
obtained from EPD’s Water Resources Branch. It was found that the drinking water
permittees listed in the website database included utilities that purchased surface water
from other entities. Therefore, using the drinking water permit database from the EPD
website would overestimate water sources, as permitted water withdrawal from natural
sources is sometimes re-permitted if it is sent to another entity for use. To estimate the
amount of water supply that is available from natural sources, only the information about
the permitted water withdrawal capacity obtained from the Water Resources Branch was

http://www.dnr.state.ga.us/dnr/environ/
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included in Table 2-3. The data obtained from the drinking water permittees database was
incorporated in the estimation of water demands.

Other adjustments to the existing permitted withdrawal amounts were required to obtain
the most appropriate estimate of available water supplies. Based on discussions with EPD,
certain withdrawal limits designated for “low flow augmentation” were not included in the
sum of total permitted capacity. Withdrawal permits that are designated for “low flow
augmentation” are only used to supplement withdrawals up to the primary permit limit
under low flow conditions. Therefore, the permitted withdrawal amount for these permits
was not included in the sum of total permitted capacity. However, other withdrawal limits
were increased, above what is permitted, to take into consideration additional capacity in
reservoirs up to the safe yield. In some cases, the permitted withdrawals from existing
reservoirs are less than the safe yield, due to available water treatment capacity. As a result,
there is additional existing capacity above the amount listed on the withdrawal permit. In
order to account for the entire available capacity in existing reservoirs, this “additional
unpermitted capacity” (AUC) was included in the sum of total permitted capacity.

The study area includes two large multi-purpose reservoirs, Lake Lanier  and Lake
Allatoona. These reservoirs are not used solely for drinking water, but must fulfill several
other uses that may include hydropower, navigation, and fish and wildlife conservation.
Therefore, determining the AUC is not as straightforward as it is for other reservoirs that
were developed solely for water supply. Currently, water allocation formulas are being
developed for the ACT and ACF river basins by Alabama, Florida, and Georgia to resolve
disputes over water withdrawals in these basins. The amount of water that is available for
withdrawal in these basins will be limited by the negotiations in the ACT/ACF compacts;
however, these negotiations are ongoing. Lake Lanier (ACF river basin) and Lake Allatoona
(ACT river basin) withdrawals will be directly affected by the negotiations with neighboring
water suppliers regarding re-allocations of available storage for additional water supplies.
The draft ACT allocation formula allows for a maximum 200-mgd withdrawal from Lake
Allatoona for water supply. Preliminary negotiations on the ACF allocation formula allow
for a maximum 705-mgd withdrawal from the Chattahoochee River above Peachtree Creek
(including Lake Lanier). Because these negotiations are not finalized, the AUC associated
with these reservoirs has not been included in the sum of total permitted capacity.

2.5.2 Proposed Future Water Supply Projects
The EPD maintains a database that is available to the public through its the agency’s
website, which lists the current municipal and industrial withdrawal permits that are under
review. These permits include new facilities as well as expansions of existing facilities for
surface-water and groundwater withdrawals.  Proposed future water supply projects were
identified by searching EPD’s website and conducting phone interviews with RDCs to
gather local information and planning studies for additional water supply sources. Phone
interviews were also held with staff from the Water Resources Branch to help confirm both
the database that was provided and the information gathered from the RDCs.

The proposed increases in total permitted withdrawal were summed over each management
area for comparison to existing supply and projected demand in Section 7. The information
obtained has been incorporated into a database. Only those proposed future water supply
projects that had been issued a permit and were under construction were included in the
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total permitted water supply estimate. Any AUC associated with the proposed future water
supply projects was also included.
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3.0 Population and Employment Projections

For the development of water demand and supply projections, baseline population and
employment forecasts (by individual county) have been compiled and aggregated to water
supply management areas. These aggregations result in a composite baseline population
projection for each management area, a summary of which is shown in Table 3-1. In addi-
tion, low and high growth forecasts have been developed using assumptions that the
growth rates assigned to individual counties would be 15 percent higher and 10 percent
lower than the baseline forecast for the high growth and low growth scenarios, respectively.

The high scenario is recommended for the Metro Atlanta Core/Middle Chattahoochee and
the Upper Chattahoochee Management Areas, based on higher than predicted growth that
has already occurred. By June 2001, Cobb County had achieved 44 percent of the total
growth projected by the District’s baseline forecast for the 2000 through 2010 period.
Gwinnett County also had very strong growth, reaching one-quarter of the total District
baseline growth projected for the 2000 through 2010 period. Use of the Gwinnett County
Planning Department figures and the Woods and Poole Cobb County projections would
add 11 percent to the total 2030 District projections for the 6 counties in the Metro Atlanta
Core/Middle Chattahoochee Management Area.

In the Upper Chattahoochee Management Area, the District’s projections for Forsyth
County appear too low in light of the County’s continued strong growth (the 3rd fastest
growing county in the nation between 2000 and 2001). Using the RDC’s higher projections
would mean an additional 78,000 people in 2030, adding 10.3 percent to the total baseline
projections for the management area. The baseline scenarios are recommended for the
remaining management areas.

TABLE 3-1
Baseline Projected Population by Water Supply Management Area
North Georgia Regional Water Supply Needs Assessment

Water Supply Management Area
Current

Population
Projected 2030

Population 1
Increase

(%)

Broad River (Baseline Scenario) 85,872 136,512 59%

Coosa-Tallapoosa(Baseline Scenario) 580,232 1,316,176 127%

Metro Atlanta Core/Middle Chattahoochee (High
Scenario)

 3,006,761  5,068,855 69%

Upper Chattahoochee (High Scenario) 314,546  881,215 180%

Upper Flint (Baseline Scenario) 302,714 543,618 80%

Upper Ocmulgee – Upper Oconee (Baseline Scenario)  630,473  1,348,537 114%

TOTAL 4,920,598  9,294,913 89%

Notes:
1 Based on the recommended scenario (i.e., baseline, high, or low).
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As expected, these projections suggest that growth associated with the Atlanta metro area
economy will continue to dominate population increases in the study area. Over the 30-year
forecast period, population increases will extend well beyond the current metropolitan area,
resulting in more than a doubling of population in the Coosa-Tallapoosa, Upper
Chattahoochee, and Upper Ocmulgee-Upper Oconee Management Areas. This geographic
distribution of population growth will have direct implications on the size, timing, and
location of new water sources. The projected population within each management area is
shown in Figure 3-1 by decade over a 30-year forecast period.

Similarly, projections of employment in these water supply management areas reflect the
continuing influence of economic development in the Atlanta metro area (Table 3-2). Again,
while the overall percentage growth in the Metro Atlanta Core/Middle Chattahoochee
Management Area is below that of the overall study area (largely due to its population
density), growth in areas within relatively close proximity to metro Atlanta is projected to
more than double the employment base over the 30-year forecast period. The detailed
description of the population and employment projection for each county within the study
area is provided in Appendix C.

TABLE 3-2
Baseline Projected Employment by Water Supply Management Area
North Georgia Regional Water Supply Needs Assessment

Water Supply Management Area
Current

Employment
Projected 2030
Employment 1

Increase
(%)

Broad River (Baseline Scenario) 36,657 56,187 53%

Coosa-Tallapoosa (Baseline Scenario) 213,764 529,106 148%

Metro Atlanta Core/Middle Chattahoochee (High Scenario) 1,915,847  3,315,450 73%

Upper Chattahoochee (High Scenario) 165,848  444,725 168%

Upper Flint (Baseline Scenario) 121,463 239,036 97%

Upper Ocmulgee – Upper Oconee (Baseline Scenario)  278,552  579,720 108%

TOTAL 2,732,131  5,164,224 89%

Notes:
1 Based on the recommended scenario.

This pattern of projected growth establishes a general profile of the distribution of future
development and associated water demand in the study area. This profile is reinforced by
inspection of population density, land use, and income levels of the counties in each man-
agement area. In general, declines in population density, commercial and industrial devel-
opment, and income levels occur with relative distance from the core metropolitan area.
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4.0 Water Demands

A DSS Model-generated water demand projection was created for each of the six
management areas as shown in Figure 4-1. For each model, water consumption was
evaluated from the base year, 2001, through the year 2030. By adding unaccounted-for water
to water consumption totals, total demand was calculated for each management area. The
model is calibrated for the base year and then projected to 2030 by applying population and
employment projections (using the recommended growth scenario). Table 4-1 summarizes
the average day demand projections for each of the six management areas. These projections
do not include conservation savings (which is addressed in Section 5) and are considered
the baseline water demands.

FIGURE 4-1
DSS Model Baseline Demand Projections

North Georgia Regional Water Supply Needs Assessment
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TABLE 4-1
Baseline Demand Results (in mgd)
North Georgia Regional Water Supply Needs Assessment

Water Supply Management Area
2001

(Base Year) 2010 2020 2030
% Increase from

2001 Demand

Broad River 18.31 18.87 19.83 21.21 16%

Coosa-Tallapoosa 144.12 177.90 226.18 288.67 100%

Metro Atlanta Core/Middle Chattahoochee 500.22 634.40 693.72 755.42 51%

Upper Chattahoochee 62.08 86.85 112.52 140.46 126%

Upper Flint 52.01 56.98 66.66 77.65 49%

Upper Ocmulgee-Upper Oconee 116.32 134.24 162.60 196.35 69%

Totals 893.06 1109.24 1281.51 1479.76 66%

The baseline water demand projections for the base year range from 18.31 mgd for the
Broad River Management Area to 500.2 mgd for the Metro Atlanta Core/Middle
Chattahoochee. The overall growth in water production for the study area is projected to
increase 66 percent by 2030. While overall production numbers are important when
assessing future water supply, it is also important to note areas expected to experience high
growth. As Table 4-1 shows, from the base year to 2030, the Coosa-Tallapoosa, Upper
Chattahoochee, and Upper Ocmulgee-Upper Oconee demands are projected to increase by
100 percent, 126 percent, and 69 percent, respectively. Figure 4-1 shows the projected
growth in demand for each of the six management areas individually and the entire study
area as a total through the year 2030.

Because conservation measures target different customer classes, the DSS Model breaks out
the total consumption by customer class and also by specific end use for each customer
class. Table 4-2 shows the consumption per account for each of the eight user categories that
were evaluated. When calibrating the baseline model, consumption estimates per account
were checked and confirmed to be within established values. For example, single-family
residential use is generally between 220 and 250 gpd per account (according to District
study results); the values for the six management areas range from 223 to 246 gpd per
account, with an average of 230 gpd per account. The median industrial consumption per
account is 21,875 gpd, while the Coosa-Tallapoosa consumption is 373,069 gpd/account.
The Coosa-Tallapoosa has a few large water-using industries that dramatically increase
water use for that category. Wholesale water use averages 170,776 gpd, while the median
value is 62,392 gpd per account. Water is classified as wholesale when one utility sells water
to another entity within the management area Wholesale water use can show large differ-
ences in median and average values since the water could serve either primarily residential
areas or a small number of large industrial or commercial establishments that typically use
more water. Additionally, the overall population a wholesaler serves can vary widely. Due
to a lack of information on how the wholesale water was consumed by customers, the use
could not be broken down by end use. Therefore, this category was not targeted by con-
servation measures, since the conservation measure evaluation calculates water savings by
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end use. The average agricultural consumption per account was 44,045 gpd and ranged
from 31,576 gpd to 54,435 gpd among all of the management areas. For this category,
agricultural use is estimated based on the amount of irrigated land for each permit. Because
this will vary widely, the range in consumption per account will also be broad.

TABLE 4-2
Base Year Consumption by Customer Class (gpd/account)
North Georgia Regional Water Supply Needs Assessment

User Category
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Broad River 225 425 1,000 48,453 0 350 14,241 46,734

Coosa-Tallapoosa 223 515 1,290 373,069 860 347 26,711 53,971

Metro Atlanta Core/Middle
Chattahoochee 246 1,526 2,135 13,056 4,206 314 610,127 54,435

Upper Chattahoochee 235 1,234 1,014 30,694 1,744 350 10,416 31,576

Upper Flint 225 597 1,294 9,516 3,362 350 98,072 33,129

Upper Ocmulgee-Upper Oconee 228 583 1,045 10,700 7,468 347 265,090 44,427

Average 230 813 1,296 80,915 2,940 343 170,776 44,045

Median 226 590 1,168 21,875 2,553 348 62,392 45,581

gpd/account: gallons per day per customer account

Figure 4-2 shows the relative percentage of water use by each management area in the
44-county study area for the base year (2001) and 2030. Percentages shown in this figure do
not account for conservation program impacts beyond water use reductions from plumbing
codes. Broad River represents the smallest percentage of water demand for these 2 years, at
2 percent and 1 percent, respectively, while the Metro Atlanta Core/Middle Chattahoochee
Management Area consumption accounts for 56 percent of all consumption in the study
area in 2001 and 52 percent in 2030. As a result, consumption totals for the entire study area
are greatly influenced by water use patterns in the Metro Atlanta Core/Middle
Chattahoochee area.
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Figure 4-3 illustrates the percentage of base year total consumption for each customer class
(left chart) and breaks out the end use percentages from residential single-family use (right
chart). For the study area, publicly supplied water currently accounts for 89 percent of the
total water consumed. Considering all of the water consumed, both publicly supplied and
self-supplied, 53 percent of water consumed is by residential uses, 21 percent by commercial
uses, 10 percent by industrial uses, 3 percent by institutional uses, 7 percent by self-
supplied, and 4 percent by agricultural uses; 2 percent is wholesaled to other entities.

Table 4-3 shows the consumption per capita and per employee values for all modeling
areas. Total withdrawal per person ranged from 164 gallons per capita per day (gcd) in the
Metro Atlanta Core/Middle Chattahoochee to 242 gcd in the Coosa-Tallapoosa, while unac-
counted-for water ranged from 18 percent to 21 percent. Residential consumption averaged
86 gcd, and values for all management areas were very similar. Residential use is usually
very consistent across the country, as is the case in this study area. Non-residential con-
sumption averaged 120 gallons per employee per day (ged). Coosa-Tallapoosa had a high
value at 272 ged due to large water using industries such as the Budweiser plant and
Inland-Rome. Reported industrial use was low in the Broad River Management Area,
resulting in a low per employee value since there was a small amount of water to distribute
among employees. Outdoor use is defined to be all use above winter (indoor) use levels. It is
mostly irrigation but could include seasonal industrial use, such as food processing.
Outdoor use also includes cooling water use in the non-residential sector. Outdoor use
averaged 32 percent overall, with Residential Outdoor Use accounting for 9 percent of
Residential use and Non-Residential Outdoor Use averaging 30 percent of Non-Residential
Use.
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FIGURE 4-2
Water Consumption by Management Area for 2001 and 2030
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TABLE 4-3
Base Year: Per Capita and Per Employee Water Consumption
North Georgia Regional Water Supply Needs Assessment
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Broad River 198 161 19% 35% 82 10% 47 11%
Coosa-Tallapoosa 242 191 21% 25% 81 8% 272 28%
Metro Atlanta Core/Middle
Chattahoochee

164 134 18% 22% 89 10% 72 23%

Upper Chattahoochee 191 155 19% 34% 91 11% 107 28%
Upper Flint 169 137 19% 42% 84 8% 112 42%
Upper Ocmulgee-Upper Oconee 180 142 21% 32% 87 7% 111 48%
Average: 191 153 20% 32% 86 9% 120 30%
Median: 186 149 19% 33% 85 9% 109 28%
gcd: gallons per capita per day
ged: gallons per employee per day
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5.0 Conservation Savings Potential

After each model was calibrated according to base year water use estimates, conservation
measures were evaluated both individually and as three groups of increasing aggressive-
ness (Demand Management Programs A, B, and C). A summary of the results from the
evaluation of individual measures is provided in Appendix B. After a screening process, a
group of 17 conservation measures was selected for analysis. Refer to Section 2.4.1 and
Appendix B for details on the screening process.

Conservation measures were grouped into the three demand management programs as
follows:

• Program A includes the most cost-effective measures such as reduction of unaccounted-
for water and public education measures to raise awareness. These measures are
intended to be a starting point that will provide the greatest return on investment, are
broadly applicable to both rural and urban areas, and are easily implemented.

• Program B includes cost-effective measures that save a significant amount of water and
may be considered a moderately aggressive water conservation program.

• Program C includes all measures that were retained and represents potential savings
associated with an aggressive conservation program.

Program costs, estimated savings, and other factors were applied to each conservation
measure and are detailed in Appendix B. Figures 5-1 through 5-6 illustrate the baseline
demand, and adjusted demand taking into account the projected savings for Programs A, B,
and C.

FIGURE 5-1
Broad River Management Area Demand with Conservation Programs

North Georgia Regional Water Supply Needs Assessment
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Coosa-Tallapoosa Basin Demand
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FIGURE 5-2
Coosa-Tallapoosa Management Area Demand with Conservation Programs

North Georgia Regional Water Supply Needs Assessment

Metro Atlanta Core / Middle Chattahoochee Demand
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FIGURE 5-3
Metro Atlanta Core/Middle Chattahoochee Management Area Demand with Conservation Programs

North Georgia Regional Water Supply Needs Assessment
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Upper Chattahoochee Basin Demand
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FIGURE 5-4
Upper Chattahoochee Demand with Conservation Programs

North Georgia Regional Water Supply Needs Assessment

FIGURE 5-5
Upper Flint Management Area with Conservation Programs
North Georgia Regional Water Supply Needs Assessment
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The difference in the adjusted demand for Programs B and C is small in comparison to the
savings shown by implementing Program A or B. This trend is consistent among all six
management areas.

Table 5-1 summarizes the 2030 water savings in mgd, as a percentage of the baseline use in
2030, and cost of savings per unit volume of water saved. Water savings by 2030 for each of
the six management areas are in the range of 3 to 6 percent for Program A, 8 to 10 percent
for Program B, and 8 to 11 percent for Program C. The cost of water savings per unit volume
of water for Program B is the lowest for the Metro Atlanta Core/Middle Chattahoochee and
the Coosa-Tallapoosa Management Areas due to economies of scale. Program C is slightly
more expensive per unit volume saved than Program B in four of six management areas, i.e.,
all but the Coosa-Tallapoosa and Metro Atlanta Core/Middle Chattahoochee.

TABLE 5-1
Conservation Measure Cost Analysis for 2030
North Georgia Regional Water Supply Needs Assessment

Water Supply Management Area
2030 Water Savings

(mgd)

Water Savings %
of Baseline Use

(2030)
Cost of Savings per Unit

Volume ($/MG)

A B C A B C A B C

Broad River 0.64 1.46 1.54 3% 7% 8% $1,621 $1,005 $1,031

Coosa-Tallapoosa 17.51 27.70 31.29 6% 10% 11% $235 $207 $203

Metro Atlanta Core/Middle Chattahoochee 30.31 73.80 84.19 4% 10% 11% $319 $183 $173

Upper Chattahoochee 6.02 11.52 12.88 4% 8% 9% $355 $293 $298

Upper Flint 3.28 6.65 7.27 4% 9% 9% $512 $413 $427

Upper Ocmulgee-Upper Oconee 11.47 19.96 21.36 6% 10% 11% $277 $243 $257
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The costs of achieving these savings are shown in Figure 5-7. Here the water savings
attributable to the programs are added to the savings due to the plumbing code, which for
purposes of this study are assumed to be achieved for no cost. Note that the water savings
due to the plumbing code are substantial and are about the same as would be contributed
by either Program B or C. In all cases, a much larger increase in water savings is shown
between Program A and B than between Program B and C. The fact that the curve is
leveling out going from B to C in five of the six management areas indicates diminishing
marginal returns. This indicates that the most cost-effective conservation package is
Program B rather than Program A or C, except for the Coosa-Tallapoosa where Program C
is the more cost-effective package. Overall, Demand Management Program B is the most
applicable as a cost-effective program that can be implemented consistently for all six
management areas.

These results represent savings based on the 17 measures evaluated and on the packaging of
the demand management programs (i.e., the combination of measures comprising each
program). They represent the potential water savings based on the various costs presented
in Appendix B. Variations in the way a measure is implemented would change the
benefit/cost analysis.

Table 5-2 shows the net demand projections for each model management area if Program B
were implemented. The net demand is calculated by subtracting the Program B water
savings from the baseline demands shown in Table 4-1. Overall, the 44-county study area
net demand is projected to increase by 50 percent from 2001 to 2030, while baseline demand
is projected to increase by 66 percent in the same time period without implementing
demand management programs.



ATL\P:\GEORGIA DEPT OF NATURAL RESOURCES\173680\09-REGIONAL RESERVOIR PLAN\FINAL REPORT\FOR CD BURN_030812\REPORT 030811.DOC 5-6

Broad River

0

0.5

1

1.5

2

2.5

3

3.5

4

0 2 4 6 8 10 12 14

Present Value of Utility Costs (Million $)
Period of Analysis = 2001 - 2030

W
at

er
 S

av
ed

 (M
G

D
)

Program A

Program B

Program C

Coosa-Tallapoosa

0

10

20

30

40

50

60

0 10 20 30 40 50

Present Value of Utility Costs (Milliion $)
Period of Analysis = 2001 - 2030

W
at

er
 S

av
ed

 (M
G

D
)

Program A

Program B

Program C

Metro Atlanta Core / Middle Chattahoochee

0

20

40

60

80

100

120

140

160

180

200

0 20 40 60 80 100 120 140

Present Value of Utility Costs (Milliion $)
Period of Analysis = 2001 - 2030

W
at

er
 S

av
ed

 (M
G

D
)

Program C

Program B

Program A

Upper Chattahoochee

0

5

10

15

20

25

30

0 5 10 15 20 25 30

Present Value of Utility Costs (Milliion $)
Period of Analysis = 2001 - 2030

W
at

er
 S

av
ed

 (M
G

D
)

Program C

Program B

Program A

Upper Flint

0

2

4

6

8

10

12

14

16

18

0 5 10 15 20 25 30

Present Value of Utility Costs (Milliion $)
Period of Analysis = 2001 - 2030

W
at

er
 S

av
ed

 (M
G

D
)

Program C
Program B

Program A

Upper Ocmulgee - Upper Oconee

0

5

10

15

20

25

30

35

40

45

50

0 10 20 30 40 50

Present Value of Utility Costs (Milliion $)
Period of Analysis = 2001 - 2030

W
at

er
 S

av
ed

 (M
G

D
)

Program C
Program B

Program A

 Figure 5-7
Present Value of Utility Costs Versus Water Saved

North Georgia Regional Water Supply Needs Assessment



ATL\P:\GEORGIA DEPT OF NATURAL RESOURCES\173680\09-REGIONAL RESERVOIR PLAN\FINAL REPORT\FOR CD BURN_030812\REPORT 030811.DOC 5-7

TABLE 5-2
Net Demand Results (mgd)
North Georgia Regional Water Supply Needs Assessment

Water Supply Management Area 2001
(Base
Year) 2010 2020 2030

% Increase
from 2001
Demand

Broad River 18.31 17.73 18.41 19.69 8%

Coosa-Tallapoosa 144.12 161.72 203.41 260.98 81%

Metro Atlanta Core/Middle Chattahoochee 500.22 578.21 621.90 681.62 36%

Upper Chattahoochee 62.08 80.05 102.76 128.94 108%

Upper Flint 52.01 52.45 60.66 71.00 37%

Upper Ocmulgee-Upper Oconee 116.32 121.47 145.45 176.38 52%

Totals 893.06 1011.63 1152.59 1338.61 50%

mgd = million gallons per day
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6.0 Water Supply Sources

This section summarizes the existing supplies and proposed future water supply projects
for each water supply management area. Water supply sources include existing and poten-
tial future surface-water and groundwater sources for municipal and industrial activities,
based on water withdrawal permits. Existing permitted withdrawal capacities were
adjusted to take into consideration the intended use (e.g., low flow augmentation) and
available capacity in existing reservoirs above the permit limit (referred to as AUC as
discussed in Section 2.5.1).

6.1 Existing Water Supplies
Table 6-1 summarizes the permitted monthly average withdrawal amount, for both surface
water and groundwater, for municipal, industrial, and agricultural activities by each water
supply management area. AUC from existing reservoirs is shown separately by manage-
ment area and included in the total permitted supply. In the industrial category, permits
that were issued to power companies and hydroelectric utilities were not included, since the
majority of these facilities do not have cooling towers and the corresponding evaporative
losses.

Agricultural withdrawal permitted capacity, for all management areas except the Metro
Atlanta Core/Middle Chattahoochee, ranges from 44 percent to 74 percent of the total
withdrawal capacity (Table 6-1). For agricultural permits, EPD records only the permit date
and there is no protocol established to monitor the current status of agricultural permits.
Due to the age of many of these permits, and the fact that they were issued in perpetuity,
many agricultural withdrawal permits may no longer be in use. The use of agricultural
permitted capacity would artificially elevate the total available water supply if considered
together with the municipal and industrial water permitted capacities. Therefore, the
agricultural permitted capacity was excluded to provide a more realistic representation of
the total permitted water supply for each management area.

6.2 Proposed Future Water Supply Projects
Proposed future water supply projects were classified as one of two types−new supplies or
expansion of existing water supply facilities. Each type was further described according to
its status: facilities under construction, proposed projects undergoing EPD review, and
proposed projects in the planning stage. Proposed future water supply projects are dis-
cussed below by management area. Only those proposed future water supply projects that
were under construction were included in the total permitted water supply estimate.
Table 6-2 provides a summary of the additional capacity based on monthly average with-
drawal by management area from the proposed future water supply projects, including
AUC from proposed reservoirs. Table 6-3 provides additional information for each of the
proposed future water supply projects, including applicant and project name, project type,
source and water supply type, proposed monthly average withdrawal limit, and permitting
status.
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TABLE 6-1
Existing Permitted Water Supply for Each Water Supply Management Area
North Georgia Regional Water Supply Needs Assessment

Surface Water Groundwater
Water Supply
Management

Area
Municipal

(mgd)
Industrial

(mgd)
Agri.1
(mgd)

Municipal
(mgd)

Industrial
(mgd)

Agri.
(mgd)

AUC2

(mgd)
%

Agri.

Total Permitted
Supply (M, I,

AUC) 3, 4

(mgd)

Broad River 19.00 0.30 39.91 0.80 0.14 0.66 0 74% 20.24
Coosa-
Tallapoosa

127.48 55.84 155.98 8.12 8.64 5.05 8.00 44% 208.08

Metro Atlanta
Core/Middle
Chattahoochee5

716.45 4.56 81.15 1.80 0.44 3.10 1.69 11% 724.94

Upper
Chattahoochee

95.55 3.41 77.82 2.50 1.50 2.06 6.50 44% 109.46

Upper Flint 107.69 0.50 90.00 3.93 0.20 2.45 5.00 45% 117.32
Upper
Ocmulgee-
Upper Oconee5

226.05 0.40 222.63 5.28 3.17 6.39 43.20 49% 278.10

Total 1292.22 65.01 667.49 22.43 14.09 19.71 64.39 33% 1458.14
1 Agricultural
2 Additional Unpermitted Capacity (AUC) represents the difference between the safe yield and existing permitted
supply. Safe yield is considered for reservoirs only.
3 All withdrawal values represent the permitted monthly average.
4 Total Permitted Supply excludes AUC from Lake Lanier and Lake Allatoona.
5 Totals for the Metro Atlanta Core/Middle Chattahoochee and Upper Ocmulgee-Upper Oconee Management Areas
include existing permits and permits for facilities listed as “Under Construction” in Table 6-3. Any corresponding AUC
is also included.

TABLE 6-2
Proposed Water Supply Projects from EPD
North Georgia Regional Water Supply Needs Assessment

Surface Water Groundwater

Management Area

New
Supplies

(mgd)

Expansion of
Existing
Supplies

(mgd) AUC1

New
Supplies

(mgd)

Expansion of
Existing
Supplies

(mgd) AUC

Total Proposed
Water Supplies

(mgd)2

Broad River 1.75 0 0 0 0 0 1.75
Coosa-Tallapoosa 62.00 16.40 0 0 0 0 78.40
Metro Atlanta Core/Middle
Chattahoochee

0 145.00 0 0 1.50 0 146.50

Upper Chattahoochee 4.82 0 4.89 0 0 0 9.71
Upper Flint 6.7 6.00 0 0 0 0 12.70
Upper Ocmulgee-Upper
Oconee

58.5 10.2 1.0 0 0.08 0 69.78

Total 133.77 177.60 5.89 0 1.58 0 318.84
1Additional Unpermitted Capacity (AUC) represents the difference between the safe yield and existing permitted
supply. Safe yield is considered for reservoirs only.
2 All withdrawal values represent the proposed monthly average.
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TABLE 6-3
Proposed Future Water Supply Sources
North Georgia Regional Water Supply Needs Assessment

Permit
Number Applicant Project Name

Project
Type1 Source Name

Source
Type

Water
Supply
Type

Additional
Proposed

Supply (mgd)5 /
AUC (mgd)6 Project Status2

Filing or Permit Issue
Date3

Broad River
Banks County New Middle Fork of

Broad River
Surface MUN 1.75 EPD Review April, 5, 2000

Unknown (Applicant within
Banks County)

New Hudson River
Tributary

Surface MUN NI8 Planning Stage Not Submitted

Coosa – Tallapoosa
Floyd County New Armuchee Creek Surface MUN 10 EPD Review June 5, 1999
Polk County New Glenhaven Springs Surface MUN 2 EPD Review December 5, 2002
West Georgia Regional
Water Authority

Tallapoosa River
Basin Reservoir

New Beech Creek Surface MUN 50 Planning Stage Not Submitted

Carroll County Water
Authority

Whooping Creek New Surface MUN NI8 Planning Stage Not Submitted

Lake Arrowhead Water
System

New Crystalline Rock Ground MUN NI4 EPD Review May 1, 2001

057-1492-01 City of Rome Expansion Oostanaula R,
Etowah R

Surface MUN 1.4 EPD Review February 5, 2000

008-1491-06 City of Cartersville Expansion Lake Allatoona Surface MUN 2.8 EPD Review April 5, 2000
028-1491-04 City of Canton Expansion Etowah R (for

Hickory Log Creek
Storage)

Surface MUN 11 EPD Review May 5, 2000

008-1422-02 City of Emerson Expansion Moss Spring Surface MUN 0.13 EPD Review November 5, 2000
008-1411-02 Bartow County Expansion Bolivar Spring Surface MUN 0.57 EPD Review April 5, 2001
115-1428-05 Polk County Expansion Aragon, Ammons,

and Mulco Springs
Surface MUN 0.5 EPD Review December 5, 2002

Metro Atlanta Core/Middle Chattahoochee
Unknown (Applicant within
south Fulton Co.)

Pea Creek/Bear
Creek Reservoir

New Surface MUN NI8 Planning Stage Not Submitted

008-1491-05 Cobb Co-Marietta Water
Authority

Expansion Lake Allatoona
Hickory Log Cr

Surface MUN 30 EPD Review March 5, 2000
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TABLE 6-3
Proposed Future Water Supply Sources
North Georgia Regional Water Supply Needs Assessment

Permit
Number Applicant Project Name

Project
Type1 Source Name

Source
Type

Water
Supply
Type

Additional
Proposed

Supply (mgd)5 /
AUC (mgd)6 Project Status2

Filing or Permit Issue
Date3

069-1290-06 Gwinnett County Department
of Utilities

Expansion Lake Lanier Surface MUN 70 EPD Review June 5, 2000

060-1207-02 Atlanta-Fulton Co. Water
Resources Comm.

Expansion Chattahoochee Surface MUN 45 EPD Review July 5, 2001

Douglasville-Douglas County
Water and Sewer Authority

Dog River Expansion Surface MUN 7.11/1.69 Under
Construction

October, 2002

067-0002 City of Lawrenceville Expansion Crystalline Rock Ground MUN 1.5 EPD Review July 15, 2002

Upper Chattahoochee
City of Demorest Tugaloo Reservoir New Moody Branch

Cove
Surface MUN 4.0 EPD Review December 5, 2002

Habersham County New Lake Tugaloo
(Black Branch)

Surface MUN NI8 Planning Stage Not Submitted

City of Dahlonega New Yahoola Creek
Reservoir

Surface MUN 0.815/4.897 EPD Review January 8, 2003

Upper Flint
Coweta County
Commissioners

BT Brown Reservoir New Cedar Creek Surface MUN 6.7 EPD Review May 5, 2001

City of Griffin Still Branch Reservoir New Surface MUN NI8 Planning Stage Not Submitted
056-1102-14 Fayette County Water

System
Line Creek Reservoir Expansion Lake McIntosh Surface MUN 6/07 EPD Review April 5, 20017

Upper Ocmulgee – Upper Oconee
City of Jefferson New North Oconee R Surface MUN 3 EPD Review December 5, 2000
Oconee County New Apalachee R Surface MUN 2.5 EPD Review January 5, 2001
Thomas Brothers Hydro, Inc. New South River Surface MUN 53 EPD Review February 5, 2003
Henry Co. Water and
Sewerage Authority

Tussahaw Creek
Reservoir

New Tussahaw R Surface MUN 13/13.3 Under
Construction

February 2003

City of Jefferson New Parks Creek Surface MUN NI8 Planning Stage Not Submitted
Walton Co. Water & Sewer
Authority

Hard Labor Creek
Reservoir

New Hard Labor Creek Surface MUN NI8 Planning Stage Not Submitted
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TABLE 6-3
Proposed Future Water Supply Sources
North Georgia Regional Water Supply Needs Assessment

Permit
Number Applicant Project Name

Project
Type1 Source Name

Source
Type

Water
Supply
Type

Additional
Proposed

Supply (mgd)5 /
AUC (mgd)6 Project Status2

Filing or Permit Issue
Date3

Unknown (Applicant within
Newton Co.)

Bear Creek Reservoir New Surface MUN NI8 Planning Stage Not Submitted

018-0501-11 Butts Co. Water and Sewer
Authority

Expansion Ocmulgee R Surface MUN 6.2 EPD Review November 5, 2000

102-0501-07 City of Forsyth Tobesofkee
Reservoir

Expansion Tobesofkee Cr. Surface MUN 3/1 EPD Review May 5, 2001

079-0003 Turtle Cove Property Owners Expansion Crystalline Rock Ground MUN 0.075 EPD Review September 3, 2002
City of Eatonton Expansion Little River Surface MUN 1.0 EPD Review June 5, 2000

Notes
1 Project Type listed as “New” refers to new permit applications, while “Expansion” refers to an application for an increase in the existing permit.
2 All projects listed as “EPD Review” reflect permit status on EPD’s website as of January 25, 2002.
3 For “EPD Review” Project Status, date reflects the date the permit was submitted to EPD for approval. For “Under Construction” project status date reflects the date the permit was
issued to the applicant. “Planning Stage” indicates proposed projects that have not yet submitted a withdrawal permit application to the EPD.
4 The Lake Arrowhead Water System permit is currently listed as “pending” and does not have a proposed withdrawal amount.
5 Additional Proposed Supply is reported as a monthly average withdrawal.
6 Additional Unpermitted Capacity (AUC) represents the difference between the safe yield and existing permitted supply. Safe yield is considered for reservoirs only.
7 Safe yield estimates used to determine AUC were obtained from EPD per communication on July 31, 2003.
8 No information (NI) is listed where the Additional Proposed Supply and therefore, AUC, cannot be quantified since the project is still in the planning stage.
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6.2.1 Broad River
Banks County has a surface-water withdrawal application for one new water supply facility
with a capacity of 1.75 mgd that is currently under EPD review. Banks County has proposed
a reservoir on the Hudson River tributary that is still in the planning stage. No permit
applications for expansion of existing water supply facilities were identified.

6.2.2 Coosa-Tallapoosa
Surface-water withdrawal applications for 2 new water supply facilities with a combined
capacity of 12 mgd are currently under EPD review. The Lake Arrowhead Water System’s
new application for groundwater withdrawal is also under EPD review, although no
information on yields is available. The Carroll County Water Authority has proposed a
reservoir project that is still in the planning stage.   The West Georgia Regional Water
Authority has proposed a reservoir project with a capacity of 50 mgd that is still in the
planning stage.  A total of 6 applications for expansions to existing facilities, with a
combined proposed withdrawal capacity increase of 16.4 mgd, are currently under EPD
review. Table 6-3 provides details for each of the facilities.

6.2.3 Metro Atlanta Core/Middle Chattahoochee
A proposal has been submitted for the Pea Creek/Bear Creek Reservoir, which is still in the
planning stage. Applications for a proposed withdrawal capacity increase of 145 mgd for
expansions of 3 existing water supply facilities are under EPD review. An expansion to an
existing permit for Douglasville was granted in 2002 and a reservoir is now under con-
struction. The City of Lawrenceville has proposed a 1.5-mgd expansion for a groundwater
facility. No permit applications for new water supply facilities were identified.

6.2.4 Upper Chattahoochee
The City of Demorest and the City of Dahlonega have surface-water applications for 2 new
water supply facilities with a combined capacity of 4.82 mgd that are currently under EPD
review. Habersham County has proposed a reservoir project that is still in the planning
stage. AUC of 4.89 mgd is available from the Yahoola Creek water supply project. No
permit applications for expansion of existing water supply facilities were identified.

6.2.5 Upper Flint
A surface-water withdrawal permit application for a new water supply facility with a
capacity of 6.7 mgd has been submitted and is under EPD review. The City of Griffin has
proposed a new reservoir in Spalding County that is still in the planning stage. An
additional 6 mgd from a proposed expansion to an existing facility has been requested by
the Fayette County Water System and is under EPD review.

6.2.6 Upper Ocmulgee-Upper Oconee
Three withdrawal permits for new facilities are currently under review by EPD for a total of
58.5 mgd. The Henry County Water and Sewerage Authority received a surface-water
withdrawal permit for a new reservoir on the Tussahaw River with a capacity of 13 mgd in
February 2003. Upon receipt of the permit, this facility proceeded into the design and
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construction phase; however, it is currently on hold pending resolution of a lawsuit. There
are three proposed projects for new surface-water supply facilities that are still in the
planning stage. Surface-water applications for an additional 10.2 mgd of capacity from 4
expansions to existing facilities are under EPD review. An expansion to an existing
groundwater withdrawal permit for 0.08 mgd has been proposed. There is AUC of 1.0 mgd
available from the Tobesofkee Reservoir.

6.3 Availability of Water Supply Sources
Naturally occurring sources of water supply within the study area include groundwater and
surface-water sources. In addition to these naturally occurring sources, there are a number
of management techniques that can be used to enhance, sustain, or otherwise optimize
water supply yields. The techniques that are applicable within north Georgia include but are
not limited to the following:  reservoir storage, water conservation, use of reclaimed water
(reuse), and water supply system interconnections. A discussion of the availability of the
above-mentioned naturally occurring sources throughout the study area is provided below.

Groundwater availability varies substantially due to the complex geology and landforms of
the physiographic provinces (Piedmont, Blue Ridge, and Valley and Ridge) throughout the
44-county study area. The major aquifer systems within the study area include the
Crystalline-rock and Paleozoic-rock aquifers and their well yields commonly range from
1 to 50 gpm and 1 to 25 gpm, respectively. In some cases well yields may exceed 500 to
3,500 gpm (USGS, 2001). Neither of these aquifer systems are laterally extensive and they
have little or no primary porosity. The groundwater is transmitted primarily through the
secondary porosity, including openings along fractures, joints, faults, or other features in the
rocks. Since water levels are affected mainly by precipitation and local pumping, they are
susceptible to declines from drought conditions. Due to limited availability, groundwater
sources comprise less than 3 percent of the existing permitted water supply and less than
1 percent of the proposed future water supply projects within the study area.

Surface water is the primary water source for municipal and industrial uses within the
study area. North Georgia receives an average of nearly 50 inches of precipitation per year.
Except for the recent periods of drought, surface-water sources have historically been
readily available to meet the water supply needs within the study area. Reservoir storage
has been used effectively to supplement existing surface-water withdrawals during periods
of drought.

The two sources of supply are not independent, because groundwater discharge to streams
contributes to the dry weather flow and groundwater withdrawals can, under some
conditions, result in reduction in surface flow.
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7.0 Additional Water Supply Needs

As presented in Section 3, the population growth forecast through 2030 will extend well
beyond the current metropolitan area, resulting in more than a doubling in population in
the Coosa-Tallapoosa, Upper-Chattahoochee, and Upper Ocmulgee-Upper Oconee
Management Areas. The distribution of population growth and the proximity to existing
and proposed future water supplies within each of these management areas will have direct
implications on the size, timing, and location of new water supply sources.

7.1 Water Supply Needs
This section presents a summary of the water supply needs, based on a comparison of the
projected water demand and available water supply for each of the water supply manage-
ment areas. More specifically, the water demand used in this comparison is the projected net
demand (i.e., baseline demand reduced by water savings estimated from Demand
Management Program B) from the DSS Model presented in Section 5. The water supply used
in this comparison is the total permitted supply, including any permitted capacity from
water supply facilities that are under construction as well as AUC from existing reservoirs.
Table 7-1 presents a summary of the adjusted net demand, adjusted supply, and additional
water supply need by decade for each water supply management area. A similar
comparison in graphical form is provided in Figure 7-1, which includes a series of graphs
showing baseline and net demands compared with existing available water supply. Both
supply and demand curves exclude water demand by the self-supplied user category. While
self-supplied water use is an important component of the overall projected demand, there
are no associated permitted withdrawals with which to compare supply and demand.
Therefore, the estimated self-supplied consumption was subtracted from the demand curves
for this evaluation. Agricultural permitted capacities were also excluded from the total
permitted supply, since their inclusion would artificially elevate the total available water
supply (see Section 6). In order to properly compare supply and demand, agricultural use
was also excluded from the water demand.

The water demands for the Coosa-Tallapoosa and Upper Chattahoochee Management Areas
are projected to exceed the limit of available water supplies prior to 2030, based on the
comparison of total permitted water supply and modeled net demand and assuming that
additional supplies will not be available from Lake Allatoona or Lanier. The Broad River,
Upper Flint, and Upper Ocmulgee-Upper Oconee Management Areas are projected to have
sufficient water supplies through 2030, if water can be efficiently moved to satisfy water
demands throughout the management area. The Metro Atlanta Core/Middle
Chattahoochee Management Area is also projected to have adequate water supplies through
2030, provided that a moderate level of conservation is implemented. The District study
baseline water demand projections indicate that localized water supply shortages may occur
in the following river basins within the forecast period: Upper Ocmulgee (includes portions
of Gwinnett, Walton, DeKalb, Henry, Clayton, Fulton, and all of Rockdale) and
Chattahoochee (includes portions of Cobb, Coweta, DeKalb, Douglas, Forsyth, Fulton,
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Gwinnett, Hall, and Paulding). The District study indicates that localized water shortages
may occur in counties within the Metro Atlanta Core/Middle Chattahoochee, Upper
Ocmulgee-Upper Oconee, and Upper Chattahoochee Management Areas defined for this
study in Figure 2-1. Since the District study has addressed the Metro Atlanta Core/Middle
Chattahoochee Management Area, no additional studies are recommended. However, GA
DNR, in conjunction with local governments and/or regional water authorities, may choose
to perform additional water supply planning studies to more closely examine the localized
needs within the Upper Ocmulgee-Upper Oconee and Upper Chattahoochee Management
Areas that are not included within the District study area.

TABLE 7-1
“Net” Demand Results (with Conservation)
North Georgia Regional Water Supply Needs Assessment

Water Supply Management
Area

2001
(mgd)

Base Year
2010

(mgd)
2020

(mgd)
2030

(mgd)

Total Supply1 60.81 60.81 60.81 60.81
Ag Supply 40.57 40.57 40.57 40.57
Adjusted Supply2 20.24 20.24 20.24 20.24
Total Net Demand3 18.31 17.73 18.41 19.69
Ag Demand 2.89 2.78 2.86 2.93
Self-Supplied Demand 5.68 4.72 3.86 3.17
Adjusted Net Demand4 9.74 10.24 11.69 13.59

Broad River

Need5 +10.50 +10.00 +8.55 +6.65
Total Supply1 369.34 369.34 369.34 369.34
Ag Supply 161.03 161.03 161.03 161.03
Adjusted Supply2 208.08 208.08 208.08 208.08
Total Net Demand3 144.12 161.72 203.41 260.98
Ag Demand 7.12 6.84 7.04 7.22
Self-Supplied Demand 11.98 11.12 10.28 9.41
Adjusted Net Demand4 125.02 143.77 186.09 244.36

Coosa-Tallapoosa

Need5 +83.06 +64.31 +21.99 -36.28
Total Supply1 800.39 809.19 809.19 809.19
Ag Supply 84.25 84.25 84.25 84.25
Adjusted Supply2 716.14 724.94 724.94 724.94
Total Net Demand3 500.22 578.21 621.90 681.62
Ag Demand 4.52 4.34 4.46 4.58
Self-Supplied Demand 1.26 1.21 0.95 0.74
Adjusted Net Demand4 494.45 572.67 616.49 676.29

Metro Atlanta Core/Middle
Chattahoochee

Need5 +221.69 +152.27 +108.45 +48.65
Total Supply1 189.34 189.34 189.34 189.34
Ag Supply 79.88 79.88 79.88 79.88
Adjusted Supply2 109.46 109.46 109.46 109.46
Total Net Demand3 62.08 80.05 102.76 128.94

Upper Chattahoochee

Ag Demand 2.62 2.52 2.59 2.66
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TABLE 7-1
“Net” Demand Results (with Conservation)
North Georgia Regional Water Supply Needs Assessment

Water Supply Management
Area

2001
(mgd)

Base Year
2010

(mgd)
2020

(mgd)
2030

(mgd)

Self-Supplied Demand 9.27 10.21 10.17 9.63
Adjusted Net Demand4 50.19 67.32 90.00 116.66
Need5 +59.27 +42.14 +19.46 -7.20
Total Supply1 209.77 209.77 209.77 209.77
Ag Supply 92.45 92.45 92.45 92.45
Adjusted Supply2 117.32 117.32 117.32 117.32
Total Net Demand3 52.01 52.45 60.66 71.00
Ag Demand 4.14 3.97 4.09 4.20
Self-Supplied Demand 7.97 6.65 5.85 5.01
Adjusted Net Demand4 39.90 41.83 50.72 61.79

Upper Flint

Need5 +77.42 +75.49 +66.60 +55.53
Total Supply1 480.81 507.12 507.12 507.12
Ag Supply 229.02 229.02 229.02 229.02
Adjusted Supply2 251.80 278.10 278.10 278.10
Total Net Demand3 116.32 121.47 145.45 176.38
Ag Demand 11.42 10.96 11.28 11.57
Self-Supplied Demand 15.04 13.55 12.95 12.01
Adjusted Net Demand4 89.86 96.96 121.23 152.80

Upper Ocmulgee-Upper Oconee

Need5 +161.94 +181.14 +156.87 +125.30
Notes:
1 Total supply includes total existing capacity (permitted & unpermitted) and any permitted future supply projects
that are under construction.
2 Adjusted supply includes total existing capacity (permitted & unpermitted) and any permitted future supply
projects that are under construction and excludes agricultural permitted capacity.
3 Total net demand is baseline demand reduced by water savings estimated from Demand Management
Program B, reported in average day water demand (mgd).
4 Adjusted net demand is the baseline demand reduced by water savings estimated from Demand Management
Program B, reported in average day water demand (mgd) and also excludes self-supplied and agricultural
demand.
5 Need is the adjusted supply minus the adjusted net demand. A positive value indicates a water supply surplus
and a negative value indicates a water supply shortage.
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- Supply excludes additional unpermitted capacity related to Lake Lanier and Lake Allatoona.  
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Water Supply (M/I) Needs by Management Area

North Georgia Regional Water Supply Needs Assessment

Baseline Demand (M/I)

Supply (M/I)

Supply (M/I)

Net Demand (M/I)

Baseline Demand (M/I)

Net Demand (M/I)



ATL\P:\GEORGIA DEPT OF NATURAL RESOURCES\173680\09-REGIONAL RESERVOIR PLAN\FINAL REPORT\FOR CD BURN_030812\REPORT 030811.DOC 7-5

The water supply needs forecast in Table 7-1 are based on accumulated net demands and
permitted supplies for all the counties within each water supply management area. As a
result, the water supply needs of individual counties within each management area may
vary. The Metro Atlanta Core/Middle Chattahoochee and Upper Ocmulgee-Upper Oconee
Management Areas show an increase in supply from 2001 to 2010 due to projects that are
currently under construction that will likely be active by the year 2010, according to the
Implementation Planning Process outlined in Section 8.

The impact of water conservation on the timing of water supply needs is illustrated on
Figure 7-1. Implementation of a water conservation program over a period of time has the
effect of deferring the need for additional water supplies. On Figure 7-1, the deferral can be
estimated as the number of years between the points at which the baseline demand and net
demand lines cross the water supply line.

Baseline population and employment projections were developed out to 2030 for each
county and then aggregated to water supply management areas. These projections are the
basis for the water demand projections developed with the DSS model. Additionally, high
and low growth forecasts were developed by assigning growth rates to water supply
management areas that would be 15 percent higher and 10 percent lower, respectively, than
the baseline forecasts. High and low scenarios were not developed for individual counties,
since the low scenario would place several counties’ 2010 populations below the 2000
Census count, with even more below the 2002 estimate. Because the projections cover a
30-year period, and several factors could contribute to either a significant increase or
decrease in population and/or employment figures, a sensitivity analysis was performed.
The purpose of this analysis is to consider the range of demand that could result from the
various population and employment projections, and therefore, be able to make planning
decisions based on potential fluctuations. Figure 7-2 shows the results of a sensitivity
analysis performed for all six management areas. The figure compares the supply and a
range of net demand (based on conservation Program B) that includes the baseline, low, and
high population scenarios. For example, on the Coosa-Tallapoosa Management Area, the
low population scenario shows the intersection of supply and demand at about 30 years,
while the high population scenario would put the intersection of supply and demand at
about 20 years. The water demands for the Coosa-Tallapoosa and Upper Chattahoochee
Management Areas are projected to exceed the limit of available water supplies prior to
2030, which matches the results for the most likely population and employment projections
shown in Figure 7-1.

It is important to note that the low population scenario is considered unrealistic for the
water management areas, based on the population growth that has already occurred this
decade. By mid-2002, the Metro Atlanta Core/Middle Chattahoochee Water Management
Area had already achieved more than 95 percent of the total growth percentage projected
for the decade under the low growth scenario, while the Upper Flint Water Management
Area had surpassed its 2010 low growth projection. Within the other water management
areas, the percentage of the low population growth rate projection achieved by mid-2002
ranged from a low of 49.8 percent (Coosa-Tallapoosa Water Management Area) to a high of
63.9 percent (Broad River Water Management Area).
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Figure 7-2
Sensitivity Analysis of Water Supply (M/I) Needs by Management Area

North Georgia Regional Water Supply Needs Assessment
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Figure 7-3 is a map of the study area with bar charts showing a comparison of water supply
and net demand by decade for each management area. In addition, each county is shaded
based on the projected population growth over the forecast period. Based on the distribu-
tion of projected growth within each management area, it is reasonable to assume that
additional water supplies are more likely to be needed in counties where the highest
population growth rates are combined with potential water supply shortages.

7.2 Management Area Water Supply Needs
The factors affecting the water supply needs within each management area are discussed
below, including projected population growth, water demand, relative changes in water use
by customer class, proposed future supply projects, and the potential re-allocation of water
from Lake Allatoona and Lake Lanier. The evaluation of future regional water supply needs
is based on the management areas in total, which assumes that water can be moved
efficiently to satisfy water demands throughout each management area. Therefore, it should
be noted that localized water supply shortages or surpluses may exist within the
management areas. Isolated areas of local water supply need would likely be addressed by
local water supply projects and would not warrant regional planning support.

7.2.1 Broad River
The Broad River Management Area is projected to have sufficient supplies through 2030 and
beyond. The population within this area is expected to increase by nearly 60 percent by
2030. Banks and Madison Counties are projected to experience the highest growth, as
population from neighboring Hall, Jackson, and Clarke Counties continues to expand. The
most notable change in water use by customer class is a shift from self-supplied to
residential users.

Based on existing supplies for the entire Broad River Management Area, no additional
regional water supply planning studies are needed at this time. However, a localized water
supply need has been identified and EPD is reviewing an application for a local water
supply project.

7.2.2 Coosa-Tallapoosa
Water demand in the Coosa-Tallapoosa Management Area is projected to exceed the limit of
existing supplies prior to 2030, even with a moderate level of conservation, if additional
supplies from Lake Allatoona are not re-allocated. The population within this area is
expected to increase by nearly 130 percent by 2030. Paulding, Bartow, and Cherokee
Counties are projected to experience the highest growth, as population from the
neighboring metro Atlanta counties continues to expand. However, due to the size of this
management area, the combined growth of the remaining counties is also expected to
contribute to the growth in water demand. There is a high percentage of industrial water
use in this management area. A significant shift in the water use profile from self-supplied
to residential users is projected over the forecast period in this area.

Additional water supply planning studies are recommended to further evaluate whether or
not the proposed future water supply projects will meet the projected demands from both a
quantity and proximity standpoint. These studies should also examine whether or not the
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Figure 7-3
Water Demand and Supply Projections

North Georgia Regional Water Supply Needs Assessment
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projected demands could be more effectively met with one or more regional projects versus
multiple local water supply projects. This evaluation should take into consideration any re-
allocation from Lake Allatoona once the ACT water allocation formula is finalized.

7.2.3 Metro Atlanta Core/Middle Chattahoochee
The Metro Atlanta Core/Middle Chattahoochee Management Area is projected to have
sufficient supplies through 2030, provided that a moderate level of conservation is imple-
mented. However, the baseline results show that by 2030 there will be a shortage in supply
without some level of conservation. These findings are generally consistent with the District
study, which has also projected a shortage of supply within a portion of the Chattahoochee
River basin of the District area (specifically in DeKalb and Gwinnett Counties) by 2030
assuming the high growth scenario and without consideration of conservation savings. The
population within this area is expected to increase by nearly 70 percent by 2030. Fulton,
DeKalb, and Gwinnett Counties are projected to experience the highest growth. The
customer use categories are not expected to shift from existing conditions.

There are a number of proposed water supply projects within this management area. Since
the District has recently completed a detailed water supply plan which included this area,
no further planning studies are recommended for this management area.

7.2.4 Upper Chattahoochee
The water demand within the Upper Chattahoochee Management Area is projected to
exceed the limit of existing supplies prior to 2030, even with a moderate level of conserva-
tion, if additional supplies from Lake Lanier are not re-allocated. The population in this area
is expected to increase by 180 percent by 2030. Forsyth and Hall Counties are projected to
experience the highest growth, as population from the neighboring metro Atlanta counties
continues to expand. In addition, localized growth areas within Lumpkin, White, and
Habersham Counties will add to the need for future water supplies. The most notable
change in customer use categories is a shift from self-supplied to residential end users.

Since this management area is expected to exceed the limit of existing supplies by 2030,
additional regional water supply planning studies are recommended to confirm projected
water demands, coordinate proposed local water supply projects, and evaluate whether or
not a regional facility could more efficiently satisfy the projected water supply needs. It
should be noted that the potential exists for additional supply to be derived from Lake
Lanier, which could meet the expected demand. This evaluation should take into
consideration any future re-allocation from Lake Lanier  once the ACF water allocation
formula is finalized.

7.2.5 Upper Flint
The Upper Flint Management Area is projected to have sufficient supplies through 2030 and
beyond. The population within this area is expected to increase by 80 percent by 2030.
Coweta and Fayette Counties are projected to experience the highest growth, as population
from the neighboring metro Atlanta counties continues to expand. The most notable change
in customer use categories is a shift from self-supplied to residential end users.
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Based on existing capacity and the proposed projects for the Upper Flint Management Area,
no additional regional water supply planning studies are needed at this time. However,
localized water supply needs have been identified and EPD is reviewing applications for
local water supply projects.

7.2.6 Upper Ocmulgee-Upper Oconee
The Upper Ocmulgee-Upper Oconee Management Area is projected to have sufficient
supplies through 2030 and beyond. The population within this area is expected to increase
by 114 percent by 2030. Henry, Walton, and Jackson Counties are projected to experience the
highest growth, as population from the neighboring metro Atlanta counties continues to
expand. The most notable change in customer use categories is a shift from self-supplied to
residential end users.

Although sufficient supplies are projected through 2030 for this management area, based on
District studies it appears there may be localized areas of need, especially in the portions of
the Upper Ocmulgee River basin within the metropolitan Atlanta area (includes portions of
Gwinnett, Walton, DeKalb, Henry, Clayton, Fulton, and all of Rockdale Counties). Since the
District has addressed the water supply needs in these counties, no additional regional
planning studies are recommended in this portion of the management area.  However, GA
DNR, in conjunction with either local governments or regional water authorities, may
choose to perform additional regional planning studies to more closely examine needs
within the portions of this management area that are not included within the District study.
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8.0 Implementation Planning Process

Results of the water supply needs assessment for the study area indicate that additional
water supply sources will be needed by 2030 in two of the management areas: the Coosa-
Tallapoosa and the Upper Chattahoochee if additional water from Lake Allatoona or Lake
Lanier is not available.  GA DNR, in conjunction with either local governments or regional
water authorities, may choose to perform additional regional planning studies in portions of
the Upper Ocmulgee-Upper Oconee Management Areas to more closely examine local
water supply needs and to evaluate regional options for meeting the water supply
requirements. This section outlines the next steps in the planning, permitting, and
implementation process.

Implementation of regional water supply projects will require multiple steps and several
years of planning (Figure 8-1). The step-wise process provides increasingly detailed analysis
based on area-specific studies. Key steps included in the regional water supply planning
process are: public participation, water supply planning, conservation planning and
implementation, and water supply project permitting and implementation.

FIGURE 8-1
Regional Water Supply Project Planning and Implementation Process

North Georgia Regional Water Supply Needs Assessment
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8.1 Public Participation
Participation of the public in the water supply planning process will be essential to ensure
that local constituents’ needs and concerns are addressed. The GA DNR initiated public
participation during the development of the water supply needs analysis for the study area.
As the water supply planning process moves forward in the recommended management
areas, a formal plan for public participation will be prepared and implemented.
Recommended elements of the public participation plan are detailed in Appendix A.

8.2 Regional Water Supply Planning
A more detailed water supply needs analysis will be required in the recommended
management areas to further define site-specific water supply needs and to identify where
future water supply shortages are most likely to occur. The initial water supply needs
analysis conducted for the study area will provide the basis for these more detailed local
evaluations. At a minimum, local governments and regional water authorities in
conjunction with the GA DNR will follow the same essential steps as completed for the
regional water supply needs assessment for the study area (Figure 8-2).

Recommended elements of Regional Water Supply Planning are detailed in Appendix A.

FIGURE 8-2
Water Supply Planning Process

North Georgia Regional Water Supply Needs Assessment
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8.3 Regional Water Conservation Planning and
Implementation

Conservation planning and implementation are key to developing reasonable estimates of
water supply needs and managing available water supplies. The GA DNR will require local
governments to conduct conservation planning during development of the regional water
supply needs assessments. The recommended process for conservation planning and
evaluation of water savings is outlined in Figure 8-3, and a detailed description of the
process is included in Appendix A.

8.4 Regional Water Supply Project Permitting and
Implementation

If the regional water supply planning studies indicate that a regional water supply project is
needed to meet projected net demands, then a formal project permitting process will be
initiated. Regional water supply projects will require a Section 404 permit from the US
Army Corps of Engineers, so the specific elements of the permitting process are focused on
meeting the requirements established by the Corps. The most important element of the
Section 404 permitting process is the alternatives analysis required under Section 404(b)(1),
as supported by the water supply planning process discussed in Section 8.2. The step-wise
process for regional water supply planning addresses many of the requirements for alterna-
tives evaluation by providing clear documentation and justification for the additional water
supply. This approach is generally consistent with recently released interagency guidelines
for alternatives analysis in new reservoir project permitting as required under Section 404 of
the Clean Water Act (Appendix A). As part of the Regional Water Supply Project Permitting
and Implementation process, a detailed examination of available water supply options
applicable to the study area will be conducted, including groundwater and surface-water
sources. In addition to these naturally occurring sources, there are a number of management
techniques that can be used to enhance the source of supply, sustain the water resources and
related natural systems, or otherwise optimize water supply yields. The potential techniques

FIGURE 8-3
Water Conservation Planning Process

North Georgia Regional Water Supply Needs Assessment
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applicable in north Georgia, include but are not limited to the following: reservoir storage,
water conservation, use of reclaimed water (reuse), and water supply system
interconnections.

Regardless of which water supply alternative is selected, the existing low-flow protection
policy established by GA DNR must be satisfied. GA DNR has for many years required low-
flow protection for streams. This means that when streams reach specified flows, water
withdrawals must cease in order to protect aquatic life and other downstream water uses.

Implementation of the final recommended water supply project will require detailed site
evaluations to support the project design and eventual construction. Special consideration
should be given to the timing of water supply improvements needed, as the construction
phase of a project typically takes 2 to 4 years, but in some cases may take longer to complete.

The design approach typically includes:

• Reconnaissance investigation, in which several potential project locations are identified.

• Identification of a preferred site based on further evaluation of the sites deemed
potentially suitable in the reconnaissance investigation.

• Conceptual design with feasibility studies to verify the geologic and geotechnical
suitability of the preferred site.

• Preliminary-design.

• Final design.

Construction of a water supply project generally takes 1 to 2 years to complete. Depending
on the type of project (e.g., reservoir pump storage), it may take an additional year or more
to fill the project before it is fully operational.

The recommended steps for the project permitting and implementation process are
summarized in Figure 8-4 and in Appendix A.

In summary, as GA DNR's moves forward with future water supply planning activities
within the 44-county area, it will continue to encourage, promote and/or require the
following:

• Water conservation
• Compliance with Low-flow Stream Protection policy
• Interbasin transfers are consistent with state law and GA DNR rules

GA DNR will continue to review and permit applications for proper new water supply
sources. They will work to optimize the drinking water supply from Lakes Lanier and
Allatoona, and evaluate the potential for regional water supply projects in the Coosa-
Tallapoosa and Upper Chattahoochee Management Areas.
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FIGURE 8-4
Project Permitting and Implementation Steps

North Georgia Regional Water Supply Needs Assessment
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Purpose

The purpose of this document is to provide guidance on the specific elements that must
be addressed in the development of water supplies and related resources in order to assure
that regional water supply projects are both environmentally and economically sound.
Further, this guidance is designed to:

• Provide a framework to assure that the public’s rights are protected.

• Increase communication and understanding so that alternatives that are socially or
environmentally unacceptable are eliminated.

• Reduce the risk of conflicts emerging late in the development of water supply
projects.

• Provide information that will be useful in meeting schedules and lowering overall
costs associated with these projects.

Failure to follow this guidance may result in time and financial resources being spent on
a project that is not viable in the current social and regulatory setting.  Projects that are
sponsored or supported by the Regional Reservoir and Water Supply Program (RRWSP)
must adhere to these guidelines.

Water Supply Planning and Development in Georgia
Water supplies in Georgia are generally provided locally, either by city or county
governments.  More regional facilities, serving multiple governmental jurisdictions, also
serve Georgia’s needs in many locations.  Regional facilities may be sponsored through
coordination between local governments (e.g., Bear Creek Reservoir, serving Clarke,
Barrow, Jackson, and Oconee Counties) or through the creation of Water Authorities by
the State or County legislature.  The Federal government also has constructed a number
of large reservoirs across the state that provide significant regional water supplies.

Water supplies are defined as:  (1) domestic water supplies, those serving rural domestic
needs; (2) municipal water supplies, those serving communities of 50 or more houses
providing water for domestic, commercial, and some industrial use; and (3) industrial
water supplies, those owned and operated by industry.

Local governments appreciate the economies of scale that exist in water supply
production and delivery, and efforts are made to secure a supply source large enough to
serve surrounding areas and take advantage of these benefits of scale.  However, the
service area is often limited, not by the potential of the resource, but by financial and
political obstacles.  This results in failure to realize the full economic benefits of regional
facilities, inefficient use of the resource, and negative environmental implications.  As
supplies become scarce, business opportunities also become limited, depressing local
economies. The RRWSP was an effort by the State to create a regional water supply
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program that would eliminate financial and political obstacles and result in a more secure
water supply for the state.

Regional Reservoir & Water Supply Program
The RRWSP was created in response to the passage of the Water Supply Act, effective
April 18, 1989 as Official Code of Georgia, Annotated (O.C.G.A.) Section 12-5-470
through 482.  The Act authorized the Georgia Department of Natural Resources (GA
DNR) through the RRWSP to initiate water supply projects, to supplement current
community needs in the event of prolonged drought, and to promote the use of projects
for public benefit.  The RRWSP is authorized to acquire lands for water supply projects,
compensate for any adverse environmental impacts, and manage the projects in
coordination with Regional Development Centers (RDCs), local advisory boards, and
various State and Federal regulatory agencies and organizations.  RRWSP staff also work
with local governments and regional authorities to provide technical support and
oversight for local water supply initiatives.  In addition, the RRWSP performs studies of
water resources for state water supply planning purposes.

When the RRWSP was initiated, north Georgia was the area of fastest population growth
in the state, and due to the geology of north Georgia, reservoirs were usually the best
option for regional supply.  Therefore, for most of its history, the RRWSP has
concentrated its efforts on the water supply needs of north Georgia, through State
sponsorship of the construction of reservoirs.  However, water supply needs are now
developing all across Georgia, and reservoirs are not always the best solution to meet
these needs. As a result, the scope of the program has been broadened to consider water
supply concerns over the entire state and to be more inclusive of options beyond
reservoirs to meet water supply needs.

Designation of “Regional”
Within the context of this program, a “regional” water supply project is loosely defined
as one that has a service area covering multiple governmental jurisdictions and that will
serve the needs within that service area for at least the next 30 years.

For planning and resource management purposes, “regional” should be considered in
terms of the potential area of influence for that project, and may extend well beyond the
footprint of the project.  The area of influence must be ascertained on a case-by-case
basis, and will be designated in a formal public participation plan (See Part 1: Public
Participation Plan of this document).  In addition, the project should be considered in
conjunction with other current multi-county plans, such as those created within the
Metropolitan North Georgia Water Planning District (District) or the appropriate River
Basin Management Plan.

It is important that water supply development and management be as efficient as possible,
allowing for Georgia’s many diverse needs to be fully met.  Planning and development of
supply sources within a regional framework provides environmental and economic
benefits that are numerous and significant:
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• Improves equity – Regional management provides opportunities for all counties
within the region to have  their interests represented in discussions of resource
allocation or regional impact.  This is especially true if the resource is generally
confined within the boundaries of the region, for example if regions are defined on a
watershed basis.

• Promotes economic and environmental sustainability - Regional water plans can be
coordinated with local comprehensive plans that address growth strategies for that
region, recognizing the apparent limits of resources as defined by the Georgia
Environmental Protection Division (EPD).  As limits are approached, innovative
strategies to increase supply may be identified or strategies for reducing demand may
be adopted, both of which allow continued economic development to the extent
desired by the community.  This is a proactive approach to maintaining a healthy
environment, which is more cost-effective than trying to repair damage retroactively.

• Increases potential for economic development – Regional management allows
pooling of financial resources within the region.  This allows those regions or
counties that would be excluded because of financial limitations to provide adequate
water supplies for development, if the region so wishes.  Raising the level of
economic prosperity for any part benefits all members within the region.

• Lowers capital costs – Regional management allows water and related infrastructure
resources to be shared more efficiently.  Reducing unnecessary duplication of
infrastructure lowers capital costs.

• Lowers management costs – Reducing infrastructure, in turn, reduces repair costs and
streamlines management of that infrastructure.

• Reduces cumulative impacts – Reducing infrastructure results in a reduced impact to
the environment.  In addition, a regional perspective aids in identifying distant,
delayed, or additive environmental impacts associated with a seemingly insignificant
action.

• Improves site selection – Since infrastructure facilities will serve regional needs,
more locations will be available that meet the project criteria.  Therefore, site
selection can be more environmentally protective.  For example, adequate site
selection alternatives are critical for siting reservoirs facilities.

• Promotes local control – Regional management, which actively solicits public
participation, allows citizens to participate in their economic and environmental
future.

• Supports State’s resource management role – Regional management does not
preclude State oversight, but instead supports the State’s efforts to encourage
economic development and advance environmental protection.

Guiding Principles
The goal for water supply projects sponsored or supported by the RRWSP is to assure
reliable, safe drinking water for citizens of Georgia.  However, this must be accomplished
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while maintaining an equal commitment to the parallel goals of environmental
stewardship and fiscal responsibility. Achieving a balance among these, at times,
divergent goals can be accomplished by adhering to three principles, which focus and
guide the work:

1. Public Participation – Solicitation of public input into every aspect of the project
results in projects that are of higher quality and serve the needs of more people. In
addition, public scrutiny is useful in ensuring that the goals of the project are
consistent with goals that have already received public agreement.

As issues are raised during the planning and implementation of water supply
projects, decision-makers will:

• Acknowledge that their decisions affect the entire population of their region;

• Recognize that their decisions will impact future generations, and that those
generations have inherent rights;

• Recognize that all people have a right to a livelihood and as far as possible to
a stable, protective, and unthreatening environment;

• Respect the fact that actions taken within their jurisdiction should not lead to
the harm of others outside their jurisdiction;

• Ensure that, before decisions are made, those who could be adversely affected
have an opportunity to engage in informed dialogue and that decisions are
enacted consistent with appropriate due process;

• Ensure that actions taken within their jurisdiction will protect the ecosystem.

2. Public Service – The RRWSP is funded by the citizens of Georgia to serve the needs
of the citizens of Georgia.  Therefore, only projects that forward this objective will be
considered for sponsorship or support by the RRWSP.

3. Sound Science – All decision-making will be based on peer-reviewed and accepted
scientific information. Although some criteria are subjective and not amenable to
quantification, a process that, to the maximum extent possible, is fact-based will
allow stakeholders to more realistically assess the pros and cons of an action.

Program Elements
For any project, there are four elements that must be addressed appropriately in order to
fulfill the goals of the RRWSP, and thus be supported or sponsored by the RRWSP.
These are:
• Public Participation Planning
• Regional Water Supply Planning
• Regional Water Conservation Planning and Implementation
• Environmental Quality Procedures for Regional Water Supply Implementation
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Public Participation Plan - critical to assuring that the outcome of any planning and
subsequent implementation is appropriate and representative of all citizens.  This is a
formal, documented plan that is created at the initiation of the process.  The process
begins when a group, consisting of those authorized by public consent to make decisions
regarding water supply, begin either formal or informal discussions regarding water
supply options.  The process is complete when the water supply project, as defined within
the public participation plan, is completed.

Regional Water Supply Planning - required to assure that both short- and long-term needs
are identified for a region, and as a result, the best practicable alternative(s) for meeting
current and future water supply needs are selected.  In addition, planning encourages
coordination between local governments, which is necessary to secure appropriate land
use controls and efficiency in use of resources.  Included in this section are requirements
for adequate assessment of need for current and future water supplies, local and regional
comprehensive planning programs (as required under the 1989 Georgia Planning Act),
and an adequate assessment of alternatives and associated costs for meeting the water
supply need.  The alternatives analysis is an iterative process, the results of which are re-
evaluated during project implementation as environmental studies proceed and new
information is acquired.

Regional Water Conservation Planning and Implementation  - promotes environmental
stewardship and also encourages efficient use of water so that the multiple demands
placed on the resource can be met.  Efficient current water use is a requirement of the
program, as are on-going efforts to reduce future water demand through conservation.
The potential for aggressive conservation to serve as an alternative to other supply
sources is considered.

Regional Water Supply Project Permitting and Implementation – initiated if, based on the
results of the water supply planning process and public input, a water supply shortfall
exists.  The economic, social, and ecosystem impacts of the project must be quantified
wherever possible, so that all of the costs and benefits of the alternatives under
consideration are  clearly identified and integrated into the decision-making process.
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Part 1:  Public Participation Program

1.1 Public Participation Process
The State of Georgia recognizes that public participation plays a crucial role in assuring
that all stakeholders can effectively take part in  decisions that affect their lives.   To
facilitate such public participation, a formal, written process is recommended that
identifies at a minimum the scope of the project under consideration, the local sponsors
of the project, the stakeholders potentially affected by the project, and the potential
effects of the project, as well as the efforts that will be undertaken to elicit public
participation.  An outline of the minimum requirements for an acceptable public
participation plan is included as Attachment A.

The following core values and guiding principles for public participation have been
incorporated from Interact: The Journal of Public Participation, Volume 2, Number 1,
Spring 1996.

1. People should participate in decisions about actions that affect their lives.

2. Public participation  implies that the public’s contribution will have some influence
on the decision.

3. The public participation process communicates the interests and meets the process
needs of all participants.

4. The public participation process seeks out and facilitates the involvement of those
potentially affected.

5. The public participation process involves participants in defining how they
participate.

6. The public participation process communicates to participants how their input was, or
was not, utilized.

7. The public participation process provides participants with the information they need
to participate in a meaningful way.

Regional water supply planning and development requires a thorough and comprehensive
public involvement program. The public involvement plan will be developed at the
initiation of the planning process and continued through the implementation stages until
the project is complete.

Public involvement programs can vary in scope and cost but include, at a minimum, an
opportunity for the public to participate in all the key stages of the project. These key
stages for public input include:
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• At the initiation of the water supply planning phase, public input will be solicited to
identify local interest and concerns about future water supply needs and options for
meeting these needs. This milestone may coincide with the scoping phase of an
EA/EIS, if one is required.

• After the water supply needs analysis has been completed, the public will have the
opportunity to review the projections for population and employment, water
conservation measures and levels, and projected per capita water use numbers.

• When the preliminary alternatives to meet water supply needs have been identified
and the initial environmental studies have been completed, there will be an
opportunity for the public and local stakeholders to discuss their potential concerns
about specific alternatives.

• Finally, after the best practicable alternative is chosen, the public will have the
opportunity to suggest additional modifications to the project.  This comment period
may coincide with a request for a permit (an activity which often requires solicitation
of public input) to implement the chosen alternative.

1.2 Program Elements
The necessary elements of a formal, written public participation plan are discussed below
and are based on recommendations for public participation developed by the National
Environmental Justice Advisory Council (NEJAC).  The NEJAC is a federal advisory
committee established to provide recommendations to the Environmental Protection
Agency (EPA) on matters pertaining to environmental justice.  Four core elements are
identified as critical for effective public participation.  These elements are: preparation,
participants, logistics, and mechanics.

1.2.1 Preparation
Developing co-sponsoring and co-planning relationships with community organizations
is essential to successful community meetings.  Education of the community regarding
the key issues surrounding the project is emphasized to assure that this input is relevant.
The project sponsor will provide to community participants the resources they need to
effectively influence decision-making as it affects their health, property, and quality of
life.

In order to initiate communication, the local sponsors will advertise a planning meeting at
least 2 weeks prior to the meeting.  The time and place of the planning meeting and a
brief description of the proposed project (i.e., water supply planning and the area of
service) will be included in the public notice.  The notice will be placed in the local
newspaper and on the GA DNR website.  In addition, at least one representative from
each local government and RDC potentially affected, and at least one representative from
a local environmental organization, will be  invited to the initial planning meeting.

At the initial planning meeting, participants who will be affected by the project will be
identified; the local sponsor will subsequently notify them of the next planning meeting.
At the next meeting, the scope of the proposed activities will be described, and logistics
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(described below) of public participation will be outlined to the extent possible given the
early stage of the project.  This information will be formalized into a written public
participation plan.  It is anticipated that the plan will be modified as the project matures
and will be used to document the status of the project over time.  All meetings will be
publicized in the local newspaper at least 1 week prior to the meeting.

1.2.2 Participants
The following groups or communities will be included in the decision-making process:

• Community and neighborhood groups

• Community service organizations

• Educational institutions

• Environmental organizations

• Government agencies

• Industry and business groups

• Non-government organizations

• Religious/ Spiritual communities

• GA DNR Commissioner, or their designee (required by Rule, O.C.G.A. 12-5-479)

• Chief Executive Officers from local governments within the proposed project service
area or their designee (required by Rule, O.C.G.A. 12-5-479)

• RDC within the proposed project service area

It is important that a core group of stakeholders be consistent throughout the project.
However, the exact composition of the stakeholder group may change with each stage of
the project.  As the project evolves, stakeholders may consider issues in a different
context, and issues may become more or less important.  In addition, informational needs
may change, requiring different expertise within the stakeholder group. This stakeholder
group, as outlined above, meets the requirements of the Water Supply Act (12-5-479) for
Project Water Users Advisory Council and Project Site Control Advisory Council.

Responsibilities of Participants
It is the responsibility of the sponsor initiating the water supply discussions to create an
appropriate public participation plan.  However, stakeholders will participate in the
creation of this plan to assure that the plan is appropriate.

1.2.3 Logistics
The Public Participation Plan will detail the logistics (where, when, and how) of
communication.  Meetings will be made accessible to all who wish to attend, with
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technologies used to allow more effective communication.  For example, meeting notices
and/or meeting content could be transmitted via email so that limitations on participation
due to transportation issues or work schedules could be eliminated.

All vehicles for communication, whether via actual or virtual meetings, posters, exhibits,
workshops, etc., will be conducted in an atmosphere of equal partnership, where all
stakeholders feel free to share their perspective and experience.  The sponsor and
stakeholders will share leadership and presentation of information.  Language and
cultural barriers, technological background, and literacy will be considered so that
effective information exchange can be maintained.

1.2.4 Mechanics
The overall goal of the Public Participation Plan is to assure that information is conveyed
in a timely and appropriate way to stakeholders, and that as a result, they can effectively
participate as decision-makers.  This goal, which must be met throughout the process,
provides a framework for all dialogue and the Public Participation Plan.
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Part 2: Regional Water Supply Planning
The State of Georgia encourages, and in many cases requires, local governments and
water users to perform water supply planning. This section provides a summary of those
planning recommendations or requirements that are currently incorporated in State
regulations.  The RRWSP further recommends that water supply planning within each of
these ongoing planning efforts be coordinated into a Regional Water Supply Plan so that
efficiencies of scale are achieved with regard to water usage, and economies of scale are
achieved with regard to project costs.

2.1 General Comprehensive Planning
2.1.1 Local and Regional Comprehensive Plan

In 1989, the Georgia General Assembly passed the Georgia Planning Act (O.C.G.A.
Section 50-8-1 et. seq.), which established a coordinated planning program for the State
of Georgia. This program provides local governments with opportunities to plan for their
future and to improve communication with their neighboring governments. The Planning
Act also assigns local governments certain minimum responsibilities to maintain
"Qualified Local Government" (QLG) status and, thus, be eligible to receive certain state
funding, including funds related to water supply projects.  The Department of
Community Affairs (DCA) determines local government status.  O.C.G.A. Section 50-8-
2(G)(18) defines a "Qualified Local Government" as a county or municipality which:

• Has a comprehensive plan in conformity with the minimum standards and
procedures;

• Has established regulations consistent with its comprehensive plan and with the
minimum standards and procedures; and

• Has not failed to participate in the department's (Department of Community Affairs)
mediation or other means of resolving conflicts in a manner that, in the judgment of
the department, reflects a good faith effort to resolve any conflict.

Minimum local planning standards have been developed to guide local governments in
developing and implementing their comprehensive plans (Chapter 110-12-1).  Six topical
planning elements have been established and must be included in all local comprehensive
plans: population, economic development, natural and historic resources, community
facilities and services, housing, and land use.   Any strategies developed by local
governments for the protection of certain natural resources (water supply watersheds,
groundwater recharge areas, wetlands, protected mountains, protected river corridors, and
coastal resources) must specifically reference GA DNR’s Rules for Environmental
Planning Criteria (see Part 4: Regional Water Supply Project Permitting and
Implementation of this document).

Under the rules of the Planning Act, development projects that are of sufficient size to
have an impact beyond a local government's jurisdiction, such as a regional water supply
project, are subject to review as Developments of Regional Impact (DRI) (Chapter 110-
12-3).  This review is intended to improve communication among governments on large-
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scale developments and to provide a means of identifying and assessing potential
development impacts before conflicts arise.  The RDC, with input from neighboring local
governments, will review the water supply project, assess the impacts of the project on
the region, and determine whether (and to what extent) the project forwards the goals of
the region, as indicated in Local and Regional Comprehensive Plans.  After review is
completed, the local governments retain the authority to make the final decision on
whether or not to go forward with the project.  If the project is in conflict with the stated
goals of the region, the project must be modified so that the conflict is mitigated.
2.1.2 Service Delivery Strategy

In 1997 the Georgia General Assembly passed the Local Government Services Delivery
Strategy Act (O.C.G.A. 36-70-1 et. seq.; HB 489). The intent of the Act is to:

• Provide a flexible framework for local governments and authorities to agree on a plan
for delivering services efficiently, effectively, and responsively

• Minimize duplication of effort and competition among local governments and
authorities providing local services

• Provide a method to resolve disputes among service providers regarding service
delivery, funding equity, and land use

Consistent with O.C.G.A. 36-70-27, in order to be eligible for state funding of a regional
water supply project, all local governments within the project service area must be
included in a DCA-approved Service Delivery Strategy.  The Strategy must reflect the
potential effects of the project on current services.

2.2 Water Resource Planning
2.2.1 Regional Water and Wastewater Master Plan
Applicants for a water withdrawal permit must prepare a plan that relates current water
withdrawal/water plants to the new withdrawal application. The application must contain
a discussion of all possible water supply sources used for current and future needs; such
sources may involve groundwater and surface water, as well as other techniques designed
to enhance, sustain, or optimize these naturally occurring sources. A discussion of water
supply alternatives and recommended guidance for properly evaluating alternatives are
provided below in Section 2.4.  Current and future wastewater treatment plant capacity
and service area must also be addressed within this plan.  This plan must reflect a
coordinated effort between all appropriate political entities within the service area and the
State, and must address water allocation between these entities.  The time frame of the
plan is the same as the water demand projections provided to the State as documentation
of need. This requirement is consistent with Georgia’s Service Delivery Strategy,
Counties’ Comprehensive Plans, Southeast Georgia 24-County Comprehensive Water
Supply Management Plans, and EPD withdrawal permitting conditions.

2.2.2 Drought Contingency Plan

Applicants for a new water withdrawal permit must create a regional plan, coordinated
between local governments, that meets the requirements for Drought Contingency
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Planning (DCP).  The DCP measures must include prioritization of potable water uses,
drought severity criteria (such as low stream flows and reduced reservoir pool elevation),
and range of water use restrictions, based on the severity of the drought.  The DCP is a
prerequisite for EPD approval of the water withdrawal permit.

2.2.3 Source Water Protection

The 1996 amendments to the Safe Drinking Water Act emphasize protecting surface- and
groundwater sources used for public drinking water supply.  In order to accomplish this
goal in an efficient and cost-effective manner, EPD requires that applicants prepare a
Watershed Protection Plan prior to approval of the water withdrawal permit.  This plan
requires consideration of water, land, and human activities in an integrated framework,
and must meet the requirements of the Rules for Environmental Planning Criteria
(Chapter 391-3-16).  A Watershed Protection Plan may include establishing local
ordinances for stormwater management, zoning, stream buffers, and subdivision
development, codes to control erosion, options for transportation, and limitations on
impervious surfaces.

2.3 Water Supply Needs Analysis
An important step in water supply planning is the development of sound water supply
demand projections and resulting water supply needs. Previously, local projects have
often been delayed during the permitting and implementation processes due to inadequate
project justification. One of the primary goals of the GA DNR is for this process to
provide a framework for conducting water supply planning to ensure that an unbiased and
defensible Water Supply Needs Analysis is performed before the initial selection of a
water supply alternative. Water supply needs will be based on careful evaluation of
potential water demand reductions through active and passive conservation measures.

2.3.1 Population and Employment Projections
Accurate population and associated employment projections are the basis for the
development of future water demands. Projections for the chosen planning horizon are
developed using data available from affected jurisdictions, supplemented by regional and
national projections of economic growth and population distributions.  In order to
expedite the approval process, the methodology will be based on proven techniques to
arrive at these projections.

The process will begin with the identification of a feasible water supply planning area for
the proposed regional water supply project. Once local project participants and GA DNR
agree upon the planning area, the protocol for population and employment projections
must be submitted for review to the RDCs located within the proposed service area and to
the EPD or other appropriate state agency or agency division, as established by the
Georgia legislature.  Draft population and employment projections must also be reviewed
with local stakeholders, planners, and utilities. A series of three growth projections (low,
medium, and high) that reflect different possible scenarios for regional economic
development and associated land use patterns will be prepared for evaluation.
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2.3.2 Water Use Rates, Conservation, and Demand Projections
A careful evaluation of existing versus future water conservation measures must be
completed to determine reasonable water use rates throughout the planning horizon. For
example, implementation of new plumbing codes and replacement of existing appliances
(washing machines, dishwashers, etc.) with more efficient machines reduce per capita use
rates in the near future. Additional innovations in irrigation equipment also reduce water
use for outdoor purposes. In general, calibration of base water use rates, as well as
projections of potential conservation savings, must be supported by reference to recently
developed data on water use patterns by end-use (Mayer et al, 1999), per capita, and by
land uses.

These data must then be incorporated into water demand forecasting models using proven
techniques, such as the one being used for development of water supply needs for the
District study of the 16 metropolitan Atlanta counties. These models are calibrated by
applying water end-use estimates to existing population and employment by County or
sub-region and then reconciling to available summary statistics on water demands.
Summary data must be separated by customer classification and/or land use to ensure that
input water use rates are within the range of values identified in national research on
water demand patterns.

Once the model to be used is calibrated using inputs and assumptions about projected
changes in population, employment, and land use patterns, projections of water demands
by County or sub-region may be developed. This enables consideration of the impacts of
building plumbing codes, changes in land use patterns, and alternative pricing and
programmatic approaches to water conservation over the planning horizon. National
research on water use reductions associated with various programmatic approaches to
water conservation provides a valuable database for projection of water conservation
impacts.  Water demand reductions due to implementation of water conservation
measures must meet or exceed that amount recommended under the Regional
Water Conservation Plan.
Before the future demand projections are completed, recommended unadjusted, and
conservation-reduced, per capita water use rates will be confirmed with EPD and local
planning agency staff (RDCs, GA DNR Water Conservation Coordinator, RRWSP
Coordinator, and the regional water authority [if applicable]).  Demand projections will
be developed on an annual basis for the planning horizon based on the approved
population and employment projections and per capita use rates.

2.3.3 Evaluation of Currently Available Supply

The existing water supply available within the planning area must be identified and
documented, both in tabular format and through the development of sub-regional or
county maps. A review of existing utility capacities will be completed as well as an
estimate of the number of homes that are self-supplied (utilize wells for potable water).
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2.3.4 Development of Future Water Supply Needs
Future water supply needs will be based on the comparison of future demands and
available supply under alternative assumptions related to projected economic growth,
associated water demands, and conservation initiative impacts. The difference between
the demand and available supply, within given timeframes, is the amount of additional
water supply that will be required to meet local and regional needs. Future water supply
needs can then be used to identify potential water supply alternatives.

2.4 Analysis of Alternatives
If it is clear based on the water supply needs analysis of the service area that a water
supply shortfall exists, the project sponsor must examine all practicable methods of
obtaining the desired water supply. An exhaustive analysis of water supply alternatives is
generally required in order to support the alternative chosen.  Alternatives analyzed will
include alternate water sources (i.e., surface water, groundwater, or other appropriate
naturally occurring sources) and other techniques to enhance, sustain, or optimize the
naturally occurring sources (e.g., water conservation, use of reclaimed water, water
supply systems interconnections, artificial recharge and aquifer storage recovery, or other
emerging technologies) to meet water supply needs, and possibly alternate locations. To
properly select among alternatives, the selection process must occur in the planning
phase, before the project is developed or designed. Recommended guidance for properly
evaluating alternatives is provided by the US Army Corps of Engineers (USACE)
guidance document of September 2002 (Attachment B).

2.4.1 Analysis of Alternatives under the Clean Water Act (CWA)
Water supply projects that result in impacts to “waters of the State” must comply with the
requirements of the CWA Section 404(b)(1).  The term "waters of the United States" has
broad meaning and incorporates both deepwater aquatic habitats and special aquatic sites,
including wetlands.  40 Code of Federal Regulations (CFR) 230.10(a) specifies that:

…no discharge of dredged or fill material shall be permitted if there is a
practicable alternative to the proposed discharge which would have less adverse
impact on the aquatic ecosystem, so long as the alternative does not have other
significant adverse environmental consequences (40 CFR 230.10(a)).

The project sponsor is required in every case to evaluate opportunities for use of
alternative water sources (including water conservation) or the use of non-aquatic areas
and other aquatic sites that would result in less adverse impact on the aquatic ecosystem.
This evaluation is required regardless of whether the discharge is to a special aquatic site
or whether the activity associated with the discharge is water-dependent. The USACE,
the lead permitting agency, will not issue a permit where a less environmentally
damaging practicable alternative for the proposed discharge can be demonstrated.
Practicable alternatives are defined as alternatives that are:
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…available and capable of being done after taking into consideration cost,
existing technology, and logistics in light of overall project purposes (40 CFR
230.10(a)(2)).

To demonstrate compliance with the Section 404(b)(1) guidelines, the applicant must
bear the burden of proof.  If proof is lacking, the Section 404(b)(1) guidelines require that
no permit be issued (40 CFR 230.12(a)(3)(iv)).  Proper evaluation under the Water
Supply Needs Analysis will satisfy much of the analysis of alternatives required under
Section 404(b)(1) of the CWA.

2.4.2 Analysis of Alternatives under the NEPA/GEPA
The USACE must comply with NEPA in the issuance of a federal permit (CFR
1508.18(b)(4)).  NEPA regulations require examination of all reasonable alternatives to
the proposed action, including a “No Action” alternative (40 CFR 1502.14). Water
supply projects sponsored by the State also require compliance with the Georgia
Environmental Protection Act (GEPA) (O.C.G.A. 12-16).  Analysis of alternatives under
GEPA is the same as that under NEPA.

In determining the range of alternatives to be considered, the emphasis is on what is
"reasonable" rather than whether the applicant favors or is capable of carrying out a
particular alternative. Reasonable alternatives include those that are practical or feasible
from the technical and economic standpoint and using common sense, rather than simply
desirable from the standpoint of the applicant. Even alternatives outside the legal
jurisdiction of the lead agency must be analyzed if they are reasonable. Potential conflict
with local or federal law does not necessarily render an alternative unreasonable,
although such conflicts must be considered (40 CFR 1506.2(d)).

The range of alternatives under NEPA analysis includes all reasonable alternatives, which
must be rigorously explored and objectively evaluated, as well as other alternatives,
which are eliminated from detailed study with a brief discussion of the reasons for
eliminating them (40 CFR 1502.14). Alternatives beyond the range of alternatives
discussed in relevant environmental documents cannot be considered, but all the
alternatives discussed in such documents must be considered (40 CFR 1505.1(e)).

For water supply projects in Georgia, “no action” means the proposed activity would not
take place, and the resulting environmental effects from taking no action would be
compared with the effects of permitting the proposed activity and/or alternative actions.
Each alternative must receive essentially the same degree of analysis, ensuring that all
considered alternatives are evaluated equally with the proposed action (40 CFR
1502.14(b)). NEPA does not dictate an amount of information to be provided, but
prescribes a level of treatment, which may require varying amounts of information.
During the Water Supply Needs Analysis, some reasonable alternatives may be
eliminated from further consideration because the analysis demonstrates that these
options do not satisfy the water supply needs. Further analysis of alternatives can be
streamlined by developing an approach that melds the CWA Section 404(b)(1) and
NEPA analysis of alternatives into a single process.
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For projects, such as regional water supply reservoirs, that do not qualify for a general
permit (i.e., regional or nationwide permit), USACE is authorized to request that the
applicant develop either an Environmental Impact Statement (EIS) or an Environmental
Assessment (EA) to complete NEPA compliance.



- 12 -

Part 3: Regional Water Conservation Planning and
Implementation

As part of the  RRWSP, demonstration of regional water use efficiency is a pre-requisite
for sponsorship or support of new water supply projects, such as regional reservoirs.
Efficient water use can have major environmental, public health, and economic benefits
by helping to improve water quality, maintain aquatic ecosystems, and protect drinking
water resources.  The efficient use of water can also prevent pollution by reducing
wastewater flows, recycling industrial process water, reclaiming wastewater, and using
less energy.  In addition, efficient use of current water resources may improve the use and
extend the life of existing facilities, thereby postponing, downsizing, or even eliminating
the need for additional capital-intensive water supply projects.

This water conservation imperative has been reflected in recent local and state policy
statements and actions. For example, in December 1999, the Association of County
Commissioners in Georgia (ACCG) in concert with the Georgia Municipal Association
(GMA), released the guidance, Georgia Water Resource Policy: A Call for Action. In
May 2001, the General Assembly passed SB 130 establishing the Metropolitan North
Georgia Water Planning District (District). Additionally, in May 2001 the GA DNR
Board released the Water Issues White Paper, which includes a discussion of statewide
water conservation needs. Georgia has specified the need for water conservation and, in
the O.C.G.A., Section 12-5-474(c), requires preparation of a water conservation plan for
use of any water supply facilities. Finally, the EPD has established water conservation
requirements for surface- (Chapter 391-3-6-.07) and groundwater (Chapter 391-3-2-
.04(11)) withdrawals.

In order to meet the needs of existing and future populations and ensure that habitats and
ecosystems are protected, the nation's water must be sustainable and renewable. Sound
water resource management, which emphasizes careful, efficient use of water, is essential
to achieve these objectives.  The water conservation initiative of the RRWSP requires:

• Water use information from a cross-section of regions in the study area;

• A general assessment of conservation potential, given exhibited water demand
characteristics; and

• Implementation of various water conservation efforts.

It is assumed that some level of water conservation is ongoing by all water suppliers and
water withdrawal permit holders within a region.  In addition, there may be conservation
efforts undertaken by the cities and counties that would be included within the service
area.  The State Water Conservation Coordinator will review these conservation measures
and assess their adequacy in fulfilling the intent of managing water efficiently for that
area.  If these measures are considered inadequate, a water conservation initiative will be
required. An  initiative that fulfills this intent is outlined in the following sections. This
process, illustrated in Figure 1, offers guidance on how a comprehensive, sustainable, and
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effective water conservation program may be developed and implemented at the regional
level.

Figure 1
Water Conservation Initiative Implementation Process

Appendix A – Regional Reservoir Supply Planning and Implementation Process

For each step of the implementation process discussed below, the roles and
responsibilities of the State, local government, and service providers are outlined, key
considerations discussed, and opportunities for stakeholder input identified. These steps
were developed to enable the GA DNR to prescribe a reasonable, flexible set of water
conservation program requirements to assure efficient water management.

The water conservation implementation process described below is not intended to be the
plan for that initiative but rather an outline of a stakeholder-involved process for its
development that includes all the elements considered by GA DNR to be necessary for an
adequate water conservation plan.  The water conservation planning elements described
in this section can be used in relation to the EPD Water Conservation Planning Rules
referenced above.

3.1 Implementation Process
The major steps of implementation are discussed below.  The implementation process for
developing a comprehensive and sustainable water conservation initiative is complex and
requires a focused evaluation of water demand characteristics and potential water use
efficiencies. These analyses provide a technical basis for establishing measurable water
conservation targets, typically expressed in terms of a defined reduction in per capita (or
per employee) water demand or a percent reduction in water use by sector (residential,
commercial, agricultural, etc.).

Given measurable water conservation savings targets, a comprehensive water
conservation initiative involves definition of four fundamental program elements:
regulatory measures, pricing, program, and education elements.  Effective statewide
mandates typically provide local governments and service providers flexibility in
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tailoring program elements to local circumstances. These initiatives also modify and
adjust program goals in response to effectiveness evaluations.  A water conservation
initiative is not a one-time effort, but instead must be sustained continuously over time,
even as objectives change with needs and information.

3.1.1 Define Policy Goals
The first step in this implementation process is the definition of policy goals.  The
following policy goals are recommended for adoption by the local governments within
the region, though additional goals may be added (http://www.epa.gov/owm/water-
efficiency/webguid.html).  These goals are:

• Promote and encourage water conservation as one of the primary tools to address
north Georgia’s long-term water supply challenges

• Raise awareness of the reasons for, and benefits of, water conservation;

• Outline long-term strategies for water conservation

• Promote changes which incorporate water conservation as a key component of
sustainable growth management

• Identify incentives and educational activities to encourage people to use less water
Reviewing and revising these goals with interested stakeholders and decision-makers will
help maintain focus during implementation of the subsequent water conservation plan.  It
is notable, however, that the policy goals identified above are far-reaching and may not
be readily achieved in the early stages of a regional conservation initiative.

3.1.2 Conduct Needs Assessment
Following the initial definition of policy goals, data are needed to assess water demands
and evaluate savings potential. The data collection and analysis methods associated with
these two main components are discussed below.

Assess Water Demands
Developing an understanding of water demand patterns in the communities
subject to the regional water conservation initiative will provide a foundation for
developing program options tailored to be effective in Georgia. This assessment is
typically conducted by examining multiple years of water utility billing informa-
tion, preferably segregated by customer class and readily correlated to utility
production data. Resultant statistics are typically per capita demands. For
communities that are not served by water utilities (e.g., well owners), or that do
not have readily available water billing data, local information may be supple-
mented by national research on end-use water demand patterns (Mayer et al.,
1999). Of particular importance for tailoring water conservation initiatives for
specific communities is a recognition of local conditions that may influence water
use patterns or introduce demand anomalies—for example, soil conditions that are
not conducive to landscaping, or local employment that is dominated by a large,
water–consuming industry.  Additionally, for purposes of enhancing water supply

http://www.epa.gov/owm/water-efficiency/webguid.html
http://www.epa.gov/owm/water-efficiency/webguid.html
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management, the extent to which septic systems are used must be taken into
account, because consumptive uses will deprive natural water systems of adequate
return flows. In this event, program goals may have to be altered to address
potential shortages of return flow in these areas.

Evaluate Water Savings Potential
Given a profile of water demand characteristics, opportunities for enhancing
water use practices across the various water uses will be evaluated. This analysis
may be conducted largely by reference to water use experiences of other similarly
situated communities and available national research on water savings attributes
of alternative measures and programs. Savings potential may be identified in
terms of load management, reduction of peak period usage, and overall water
conservation defined as a permanent reduction in per capita or per employee
usage. Water savings potential may be estimated for individual communities, or
more generically for a regional initiative, by aggregating savings potential
identified in a sampling of Georgia communities, possibly by land use or
customer type.

3.1.3 Establish Water Conservation Program Goals
As noted above, water conservation goals are established in advance of program
implementation planning. However, for developing a comprehensive water conservation
initiative, more specific water use efficiency targets will be established that require local
governments and service providers to realize a portion of identified water savings
potential. These goals may be aggregated to identify an overall regional initiative savings
target, but fundamentally must reflect locally developed goals. Local conditions must be
taken into account in establishing per capita or per employee targets among local
governments and service providers.

Establishment of water conservation program goals also must be responsive to the water
resource options and constraints that prevail in given regions and communities. For
example, in areas where water supplies are relatively plentiful, water conservation
economics may suggest more passive approaches than would be appropriate for
communities that are faced with water shortages and may defer major capital investments
through more active water conservation programs.

3.1.4 Establish Conservation Program
Implementation of a regional water conservation initiative requires both preparatory work
to assess water demand characteristics and potential, and follow-up work to determine
effectiveness and adjust program elements. However, a comprehensive conservation
program includes four essential elements:

• Regulatory Options
• Pricing Options
• Program Options
• Education Options
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Regulatory Options
Regulatory options include laws and ordinances that impose enforceable
requirements on all properties subject to the ordinance provisions. Examples
include plumbing code provisions for ultra-low-flow fixtures, restrictions on
landscaping for new development, and voluntary and mandatory watering
restrictions. These options define practices that may be sustained with relatively
limited investment, are generally universally applied, and establish baseline
conditions. One key consideration for regulatory measures relates to the potential
for, and costs of, enforcement of the prescribed regulations. If the infrastructure to
enforce mandates is inadequate, water savings may not be realized.

Pricing Options
Numerous pricing options are available to encourage water use efficiency, as
illustrated in Table 1. Water pricing is most effectively when used in partnership
with other water conservation initiative components. Fundamentally, the concept
of water conservation pricing is to make the unit cost of discretionary water uses
sufficiently high to encourage water use efficiency.  Guidance on the selection
and implementation of water conservation rates is readily available in the
American Water Works Association’s M1 manual, Principles of Water Rates,
Fees, and Charges, or, for water conservation pricing specifically, the California
Urban Water Conservation Coalition’s (CUWCC) BMP 11 Conservation Pricing.
Additionally, there are two water pricing guidance documents available from the
CUWCC: Designing, Evaluating, and Implementing Conservation Rate
Structures (T. Chestnutt, 1997) and Setting Urban Water Rates for Efficiency and
Conservation (D. Mitchell and M. Hanemann, 1994). The Comprehensive Guide
to Water and Wastewater Finance and Pricing, Second Edition (Raftelis, 1993) is
also useful.

Program Options
Rebate and retrofit programs, one of many program options, provide direct
financial incentives for the installation of water-efficient plumbing fixtures (e.g.,
water-efficient washing machines, low-flow showerheads, and ultra-low-flow
toilets) in water customer buildings. Such options may be cost-effective to the
extent that they defer or eliminate the need for supply and treatment facilities.
Where water-using fixtures and appliances are subject to early replacement with
water-efficient alternatives, cost-effectiveness requires a delicate balancing of
financial incentives and attainable savings.

Education Options
General education of the public, particularly through school programs, is typically
an important element of water conservation programs. A variety of techniques
may be used to disseminate information to the general public, including:
television and radio public service announcements (PSAs); fliers; emails; a web
page; formal public meetings; and presentations at special events such as fairs,
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community meetings, PTA meetings, etc. The education element must be
consistent and continuous to support effective implementation of the program.

3.1.5 Establish Program Requirements
Effective regional water conservation initiatives are structured to enable local
governments and service providers to draw from a variety of program elements. In
defining requirements for program development that will serve as a prerequisite to
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development of new water supplies, the State’s regional initiative balances concerns for
local control with overall imperatives to effect savings consistent with established policy
goals. At a minimum, local governments and service providers should have
implementable, cost-effective options from which to select. Program requirements also
must balance considerations of local conditions with perceptions of fairness in imposing
specific regulatory requirements.

3.1.6 Evaluate Program Effectiveness
A well-defined water use data collection protocol is established to (1) support analysis
and documentation of water savings associated with program implementation and (2)
facilitate the evaluation and adjustment of conservation programs. Using this information,
program elements may be enhanced or discarded based on their effectiveness in meeting
defined initiative objectives. In general, effectiveness is determined by examination of
water use characteristics across a broad diversity of program participants. Differences in
average monthly or annual water uses may not be attributed simply to program impacts
but rather should be adjusted to account for differences in weather patterns,
demographics, etc.

3.2 Roles & Responsibilities
For each of the major water conservation initiative components discussed above, the
implementation process is further defined by establishing the roles and responsibilities of
the State, specifically GA DNR, local governments/service providers, and the
community. In addition, processes and tools to enable execution of these responsibilities
are outlined and opportunities for engaging key stakeholders:

3.2.1 Assess Water Demands
The assessment of water demands across the service area requires a degree of
reconciliation of data submitted by a broad array of communities. Inconsistent formats,
information, and units of measure tend to complicate efforts to aggregate data and
develop regional statistics on prevailing water use patterns.

State (GA DNR) Role
The GA DNR and (if present) the regional water authoritieswill establish a well-
defined protocol for reporting on water demand characteristics requiring submittal
on a regular (at least annual) basis. Templates that identify exactly what
information is required will be constructed to enhance reporting quality. This
information will, at a minimum, enable general calibration of water demand
models used as the basis for water use forecasting for the State. Provisions for
enforcement of reporting requirements (e.g., ineligibility for grants/loans, lower
prioritization of new project siting) will be included in the reporting protocol.

Local Government/Service Provider Role
Timely submittal of water use demand data will be required by the state. The data
should be provided in a format that could be disaggregated or aggregated at the
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regional, county, or watershed level. Templates with information to aid in
evaluating water savings potential should be appended.

Public Input/Communications Opportunities
This initial step of planning for regional water conservation implementation
provides an opportunity to involve stakeholders in the decision-making process.
GA DNR will outline plans for subsequent steps of the planning process, identify
future opportunities for stakeholder involvement, and review the planned
decision-making processes, in addition to conveying information on future water
demand and supply characteristics. Generally, a structured decision process will
be used in which:

• Information is distributed to key stakeholder groups (e.g., environmental
groups, ACCG, Chambers of Commerce, etc.) and through public meetings

• Technical information is reviewed openly

• Recommendations are formulated through stakeholder dialogue

3.2.2 Evaluate Savings Potential
Estimates of water savings potential for the region will be prepared to identify constraints
on available supplies and opportunities for delaying new water supply development.
Adjustments to these estimates may be required by local governments or service
providers with direct knowledge of local conditions.

State (GA DNR) Role
The GA DNR and regional water authorities will develop regional water
conservation estimates based on uniform water use reporting and national
research on water conservation savings available through implementation of
selected measures. To aid in this process, a template for reporting on water
conservation potential evaluation by local governments/ service providers will be
developed, along with a Water Conservation Opportunities and Constraints
report.

Local Government/Service Provider Role
Water conservation potential estimates will be calibrated to local data. Prevailing
constraints on implementing water-efficient practices, and costs associated with
realizing savings potential, will be identified. Required reporting to the State will
be completed.

Public Input/Communications Opportunities
Summary information on other states’ and communities’ experiences with water
conservation initiatives and available national research on water savings available
through alternative conservation measures will be disseminated. Subsequently,
stakeholders may be meaningfully engaged in discussions of the applicability of
associated water savings estimates across communities to be served by regional
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water supply projects. Stakeholders may be engaged in discussions of the viability
of specific program options as well as appropriate adjustments to savings
estimates.

3.2.3 Define Program Goals
Specific water conservation initiative goals will reflect a reconciliation of overall water
resource policy goals, projections of available supplies, and prevailing water use
characteristics. Regional targets for water savings will be developed to ensure adequacy
of projected supplies, considering regional or sub-regional matching of economically
available supplies and water demands.

State (GA DNR) Role
The State will compile geographically distributed water supply and (unadjusted)
demand projections to identify potential water supply shortfalls and constraints.
These data will provide the basis for identifying (1) avoided costs resulting from
implementation of water conservation initiatives and (2) the levels of water
savings required to match available supplies and demands. These data will serve
as the basis for defining water conservation program goals.

Local Government/Service Provider Role
This entity will confirm the viability of water conservation targets mandated by
the State; identify prevailing constraints on implementing water-efficient practices
and costs associated with realizing savings potential; and complete required
reporting to the State.

Public Input/Communications Opportunities
The previous steps are largely a technical evaluation of water use characteristics
and available efficiencies. Developing goals, however, involves a synthesis of
technical considerations and community preferences. In general, the definition of
program goals is facilitated by involving a broad range of stakeholders. A variety
of specific mechanisms may be used for securing such stakeholder input−from the
formation of Citizen Advisory Committees, to structured solicitations of key
stakeholders, to more general survey instruments. To be useful, goals must have a
degree of specificity. Effective water conservation programs should not simply
promote water use efficiency. Rather, they should be grounded in substantive,
publicly acceptable performance metrics (e.g., savings targets, program
participation levels, market penetration) that can be used to assess the
effectiveness of water conservation measures.

3.2.4 Define Conservation Program Elements
In evaluating all four fundamental conservation elements (e.g., regulatory, pricing,
program, and education), the principal challenge is determining the optimal combination
of elements to meet savings targets, given community preferences and water supply
challenges.
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Regulatory Options
Regulatory options represent particularly cost-effective methods for realizing
water conservation potential, particularly in new development. However, they can
be frustrated by inadequate enforcement provisions and may be objectionable to
local community members.

State (GA DNR) Role
Regional leveraging of regulatory opportunities may be advanced by developing
standard ordinances and enforcement codes for adaptation by individual
communities. These standard ordinances afford local governments the benefit of
state-sponsored review of relevant legislation and the experience of other
communities. Accordingly, such ordinances will be effective, less difficult to
implement, and likely to withstand legal challenge.

Local Government/Service Providers Role
Regulatory options require enactment by local jurisdictions, notification and
public communication that regulatory measures have been enacted, and sustained
enforcement. Despite the mandates of regulatory options, uncertainties in
achieving savings continue, primarily due to inadequate or inconsistent
enforcement of regulatory requirements.

Public Input/Communications Opportunities
Though enactment of regulatory options typically requires a defined number of
public hearings, public understanding and acceptance of new restrictions requires
advance involvement in decision-making and communication of decisions.

Pricing Options
Pricing is an important element of any water conservation initiative not only
because of the potential for pricing to yield savings, but also—and perhaps more
fundamentally—because pricing is the principal vehicle by which the value and
relative scarcity of water resources are conveyed.

State (GA DNR) Role
Designing rates to encourage water use efficiency can be relatively complicated,
requiring detailed information on water use patterns over time and across
customer classifications. Guidance on rate design is readily available through, for
example, AWWA’s Water Rates manual or the CUWCC publications. GA DNR,
drawing from the experience of other State agencies, can support water
conservation pricing through dissemination of guidance (via seminars, manuals,
compendiums) on water conservation pricing methods used in Georgia and
appropriate for application in the state.
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Local Government/Service Providers Role
The goal is generally to design and implement rates that effectively balance a set
of competing, often conflicting, objectives, including: revenue adequacy and
stability, administrative simplicity, equity (e.g., cost-of-service), and incentives
for water-use efficiency. Water conservation rate structures must cope with a
broad diversity of water use characteristics across, and even within, customer
classes—providing incentives for efficiency while not inequitably penalizing
high-volume, yet efficient, water customers. Service rates must be designed,
analyzed with respect to accomplishment of rate objectives and customer impacts,
and implemented with notification to (and potential involvement of) impacted
ratepayers.

Public Input/Communications Opportunities
Water rate studies over the last decade have increasingly used stakeholder
involvement techniques to secure support for proposed rate increases and rate
structure changes. Typically, rates are developed with input from Citizen
Advisory Committees, as rate issues are sufficiently complex to preclude more
abbreviated review and assessment of rate design options.

Program Options
Water conservation initiatives are most commonly associated with various rebate
and retrofit programs designed to promote installation of water-efficient
appliances, fixtures, and other measures. These programs often involve financial
incentives and other mechanisms to influence market penetration. Notably, there
is a broad array of specific measures on which individual programs may be
focused (showerheads, toilets, dishwashers, washing machines, etc.) and various
techniques for rebate/retrofit program implementation.

State (GA DNR) Role
Considering the wide range of water conservation measures, program designs, and
factors impacting performance, guidance information from the State is useful
during implementation.

Local Government/Service Provider Role
The design and implementation of water conservation rebate/retrofit programs
must be tailored to the specific needs of the community. This tailoring may
involve targeting specific customer classes or end uses, determining appropriate
levels of financial support, and establishing appropriate inspection/verification
procedures.

Public Input/Communication Opportunities
Public input may be helpful in designing specific conservation programs, as well
as determining effective methods to market individual water conservation
programs.
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Education Options
Education programs are a vital component of successful water conservation
programs. These programs work toward instilling a conservation ethic that will
help ensure the durability of savings over time as well as promote greater public
understanding and acceptance of water efficiency imperatives.

State (GA DNR) Role
Development of model public education materials (PSAs, brochures, fact sheets,
etc.) and specifically curricula for school programs may facilitate education
programs by local governments, schools, and service providers.  Certain states
(e.g., Texas, California) have elected to certify education programs and extend
awards for excellence in this area.

Local Government/Service Provider Role
General public education efforts, as well as coordination of local school
programs’ water conservation education efforts, must be conducted. Of critical
importance is ensuring that public education efforts support and advance other
elements of the overall water conservation initiative.

Public Input/Communication Opportunities
Beyond the obvious role of public education as a form of public communication,
it is important to note that the design of public education efforts may be
significantly improved by early involvement of key stakeholders and focus
groups.

3.2.5 Prescribe Program Requirements
The development of a regional water conservation program will involve establishing a
framework within which local jurisdictions and service providers have sufficient
flexibility in implementation to tailor their water conservation efforts while ensuring that
targeted water efficiencies are realized. An initiative, therefore, is a compilation of
individual actions and programs that signal a mandate for water use efficiency, the
components of which provide needed resources to participating communities.

State (GA DNR) Role
The State has authority for permitting of regional water supply projects,
provisions of financial assistance for infrastructure development, and allocation of
water withdrawals. As a result,  it is in a position to effectively mandate
requirements for Georgia communities’ water conservation programs.

These requirements should be sufficiently flexible to accommodate local
conditions and easily reported to facilitate approval and certification.
Development of program reporting templates and use of review and certification
procedures may facilitate program implementation.
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Local Government/Service Provider Role
As a regional water conservation program is planned, it is incumbent on local
governments and service providers to help define the structure and attributes of
program requirements. Further, these organizations need to serve as ambassadors
for the water conservation initiative, reinforcing the need for water-use efficiency.

Public Input/Communications Opportunities
Throughout the process of defining program requirements, key stakeholder groups
will be involved to engender support for the overall program structure, savings
targets, and attributes. Public communications regarding the merit of the water
conservation initiative, opportunities afforded through the program, and
endorsement of key stakeholder groups will be critical to long-term program
success.

3.2.6 Evaluate Program Effectiveness
Program implementation planning will include provisions for regular reporting of water
use data, evaluation of individual programs using prescribed evaluation techniques, and
consideration of adjustments to the overall initiative.

State (GA DNR) Role
Evaluating the effectiveness of conservation initiatives may be complicated by the
need to consider impacts from alternative perspectives,  account for the influences
of weather, economic, and demographic trends, etc It is not simply a matter of
tracking changes in per capita or per employee water demands, though doing so is
clearly fundamental and requires substantial data collection. Accordingly, the
State may provide guidance on individual program evaluations, drawing from
technical literature on the subject  (.e.g., CUWCC publications and AWWA
Annual Conference Proceedings from sessions sponsored by the AWWA Water
Conservation Committee), both for water and energy conservation programs. In
addition, the State should facilitate continuous improvement in the development
and reporting of water use patterns by establishing reporting formats and
requiring regular reporting. This information may be summarized in regular (e.g.,
annual) reports on water use patterns and progress toward achievement of water
savings goals.

Local Government/Service Provider Role
Beyond compilation and reporting on water use patterns, local governments and
service providers are responsible for the effectiveness of their program efforts.
Accordingly, their role will include conducting program evaluations using
prescribed methods, as well as tailoring program adjustments to be responsive to
community-specific concerns and conditions.

Public Input/Communications Opportunities
Program evaluations are useful for showing State and local accomplishment of
water savings goals and should include communication on the need for enhanced
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water use efficiency. As a result, distribution of evaluation results to stakeholders
and the general public is critical for ensuring accountability for, and momentum
of, the regional initiative.

3.3 Conclusions/General Considerations
Discussed above are the basic steps in a regional conservation initiative, with potential
roles and responsibilities outlined, and public involvement opportunities highlighted. In
conducting this process, several considerations will determine its relative success:

• An effective water conservation initiative will require collection and analysis of
adequate data on water use characteristics, and regular monitoring and evaluation of
changes in water use patterns over time. Individual programs and state mandates will
require adjustment as programs are implemented.

• While mandates may be developed at the state level, implementation of water
conservation programs will rest largely with local governments and service providers.
Accordingly, providing necessary flexibility in requirements and guidance on
implementation techniques is critical to acceptance of water conservation initiative
requirements and the receipt of state funding for regional water supply projects.

• There are ample opportunities for substantive public involvement and
communications throughout the planning and program implementation process.
Commitment to a stakeholder-based, structured decision process in designing the
water conservation initiative promotes public understanding and acceptance of water
supply challenges, the need for water use efficiency, and the beneficial attributes of
the State’s regional conservation initiative.

• Implications for new project siting should be a prominent part  of the discussions  on
water conservation initiative implementation. Development of additional water
supplies in a given region of the state may not be justified when use of existing water
supplies is markedly inefficient. Accordingly, regional project siting should involve
consideration of regional water use practices and ensure that project sizing, timing,
and location will support sustainable, water-efficient economic development.

• A water conservation initiative is not a single event, but must be sustained, re-
evaluated, and as necessary, modified over time.
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Part 4: Regional Water Supply Project Permitting and
Implementation

Water supplies can be extended through increasing supplies (for example, construction of
new reservoirs, expanding groundwater well fields, increasing reuse), decreasing demand
(e.g., through water conservation plumbing retrofits, watering restrictions, price
increases), or improving efficiencies (e.g., increasing water system interconnections,
reductions in system losses, metering, reallocations, appropriate land use decisions).  GA
DNR considers that sound management and diversification of water supply sources will
provide sufficient water to meet the needs of each region within the state for the
foreseeable future.

4.1 Project Management
The success of the implementation phase is determined primarily by the  extent to which
projects are completed on time and on budget.  If the schedule and budget are not
achieved, the benefit/cost formula for choosing that alternative is distorted, and the
alternatives analysis is invalid.   Therefore, it is critical that the schedule and budget be
maintained.  Most cost and schedule overruns are a result of poor planning and poor data
collection in the early stages of the project (World Commission on Dams, 2000). The
project will be supervised by personnel experienced in the management of complex
projects and who are committed to achieving the project objectives project.

Contractors for each phase of the project will be selected using a transparent bidding
process, with an independent panel of experts used in the selection process.  The
independent panel will be chosen in an open forum (see Part 1:  Public Participation Plan
of this document) and will represent those served by and those financing the project.  The
bid process shall include all aspects of the project, including Professional Services.
Professional Services will be acquired in compliance with O.C.G.A Sections 50-22-1
through 50-22-9.  No outside work on any type of water project will be performed
without an approved performance bond having been executed and delivered to the
agency.

The following sections provide a generic implementation plan that will be suitable, with
limited modifications, to reflect site-specific factors, for each recommended project.
Implementation will address the following steps: site selection and associated permitting
requirements (including mitigation), design and construction considerations, and project
operating criteria.

4.2 Project Site Selection and Permitting
If the water supply alternative chosen may result in impact to waters of the State,
including wetlands and other special aquatic sites, the project sponsors must receive a
permit from the USACE (Clean Water Act Section 404 permit) and a 401 certification
from EPD prior to the commencement of project construction activities.  If a reservoir is
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the water supply alternative chosen, dams (above a minimum height) come under the
jurisdiction of the EPD, Safe Dams Program, and this office must be involved during all
phases of project development. Prior to advertising for bids, the Safe Dams Program
makes a complete review of the project design, including design reports, plans, and
specifications.

4.2.1 Clean Water Act/Section 404 Permitting Process
All USACE permit applications must include delineations of the extent of waters of the
United States that will be impacted by the proposed project. Applications for a Section
404 CWA permit also must comply with NEPA/GEPA documentation requirements and
with Section 401 CWA water quality certification requirements.  To the extent possible,
the Section 404 application, the NEPA/GEPA documentation, and the 401 Water Quality
Certification should be coordinated to facilitate processing of the permit.

The 404 Program does not allow permits if the nation's waters would be significantly
degraded. To receive a permit, an applicant must demonstrate:

• No practicable alternative exists that is less damaging;
• Avoidance and minimization of impacts to the extent practicable; and
• Acceptable compensatory mitigation for any unavoidable impacts.

The 404 Individual Permit Process

1. Early coordination with USACE is highly desirable. The applicant should
arrange a pre-application meeting with USACE to discuss the intended project
prior to developing the permit application. The pre-application meeting typically
includes other agencies involved in water supply permitting and may be
coordinated with early NEPA/GEPA review agency meetings.

2. Applicant files a complete application with USACE. Should USACE
determine that the application is incomplete, USACE must formally request the
additional information to complete the application within 30 days.

3. USACE issues a public notice. Public notice on the project must be issued
within 15 days of receipt of a complete application. The public notice describes
the permit application, including the proposed activity, its location, and potential
environmental impacts. The public notice invites comments within a specified
time.

4. Public Comment Period. Public comments typically are solicited for 30 days.
Following the comment period, USACE and other Federal and State agencies,
organizations, and individuals review the application and comments. USACE
determines whether an EIS is necessary. An EIS is typically required for reservoir
projects.
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5. Public Hearing. Citizens may request that USACE conduct a public hearing. In
these cases, USACE determines whether there is sufficient reason to hold such a
hearing. If a public hearing is warranted, USACE schedules it. Comments from
the public hearing are also reviewed and considered. Public involvement in the
permitting process is discussed further in Step 7.  It should be noted that public
involvement can be used to address public concerns during the permitting process.
Public hearings for Section 404 permitting may be combined with public hearings
for NEPA/GEPA to streamline the process.

6. Permit evaluation. USACE evaluates the permit application based on
comments from other agencies and the public, NEPA/GEPA compliance, and the
direct USACE criteria.

7. Environmental Assessment and Statement of Finding. The Statement of
Finding, prepared by the USACE, is a public document that explains how the
permit decision was made. If an EIS is prepared, the Record of Decision (ROD)
may serve as the Statement of Finding. If an EA is prepared, the Finding of No
Significant impact (FONSI) may serve as the Statement of Finding.

From the applicant’s perspective, filing a complete application as soon as possible greatly
facilitates the permitting process. A complete application includes:

• Description of the proposed activity;

• Demonstration that there are no practicable alternatives to the proposed action;

• Results of environmental surveys;

• Demonstration that impacts to waters have been avoided and minimized to the extent
practicable;

• Description of impacts to environmental resources; and

• Acceptable compensatory mitigation plan for unavoidable impacts resulting from the
project.

The pre-application meeting can be used to clearly identify concerns of all agencies and
to assure that those concerns are addressed as the permit application is developed.  The
application also should include the Water Supply Needs Analysis and hydrologic
modeling. NEPA documentation and environmental surveys  support the Section 404
permitting process. The applicant should coordinate with all involved agencies as early as
possible to ensure that all agency concerns are addressed in the application. Further
processing and consideration of the application are not possible until the complete
application is filed.

4.2.2 Section 401 Certification
Under provisions of the CWA, an applicant for a federal license or permit to conduct any
activity that may result in a discharge to navigable waters must provide the federal
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agency with a Section 401 certification. Generally, Section 401 certification has been
applied to hydroelectric projects seeking a license from the Federal Energy Regulatory
Commission (FERC) and for dredge-and-fill activities in wetlands and other waters that
require permits from the USACE under Section 404 of the CWA.  Section 401
certifications are issued if the EPD concludes that the proposed project would not violate
state water quality standards. The EPD will also assess whether reduced flow
downstream or diminished water quality from the proposed project would violate state
water quality laws for minimum flow requirements.

EPD’s 401 certification and its role in the multi-agency review process for proposed
water supply projects are currently under review and revision. EPD’s Water Resources
Branch has taken a relatively active role in the overall 401/404 application process.  The
final revised criteria are likely to include the following language to assure a defensible
401 certification:

• The proposed activity will not degrade high quality waters in violation of state water
quality standards.

• The proposed water withdrawal/project will not result in violation of the general
criteria applicable to all waters.

• The proposed water withdrawal/project will not result in violation of any applicable
numeric criteria.

• The proposed project design will be the best practicable under existing technology
and protect existing beneficial uses.

• The proposed water withdrawal/project will provide for the protection of the existing
water use.

• The agency will have reviewed and concurs with the applicant’s needs assessment.

• The agency will have reviewed and concurs with the applicant’s proposed service
area and found it to be defensible.

• The agency will have reviewed the applicant’s alternatives analysis and concurs with
the proposed alternative.

• The proposed activity will comply with state water quality standards to protect
designated uses, meet water quality criteria, and comply with anti-degradation policy.

4.2.3 NEPA/GEPA Compliance
For both NEPA and GEPA, compliance requires a description of the proposed action, a
description and analysis of alternatives as discussed in the previous section, and a
description of the environmental consequences that would result from implementation of
any of the alternatives. NEPA documentation may involve preparation of either an EA or
an EIS. The extent of anticipated environmental impact will determine which document
format is required (see NEPA Process section below). These documents follow a defined
format identified in Council of Environmental Quality (CEQ) guidance documents for
NEPA implementation for the lead agency. GEPA requires preparation of an
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Environmental Effects Report (EER), which is similar in design to NEPA documents.
The NEPA/GEPA processes will be combined to streamline the application process. As
NEPA documentation typically is more stringent than that of GEPA, the discussion
below focuses on NEPA.

The USACE, the lead federal agency, is responsible for supervising preparation of the
NEPA documentation for water supply project permitting in Georgia.  USACE has the
responsibility to solicit cooperation from other federal or state agencies that have
jurisdiction by law or special expertise on any environmental issue that should be
addressed in project permitting, possibly including U.S. Fish and Wildlife Service
(FWS), USEPA, GA DNR, EPD, and Georgia Historic Preservation Division (GHPD). If
the proposed project may affect an Indian reservation, USACE will consult with the
Indian tribe (40 CFR 1508.5). NEPA documentation for project permitting is likely to
involve several cooperating agencies.

After discussions, USACE and potential cooperating agencies determine by letter or
memorandum which agencies will undertake cooperating responsibilities. Cooperating
agencies must assume responsibility for the development of information and the
preparation of environmental analyses at the request of the lead agency (40 CFR
1501.6(b)(3)). Cooperating agencies are now required by 40 CFR Section 1501.6 to
devote staff resources early in the NEPA process, at the scoping and Draft EA/EIS
preparation stages, rather than waiting until the review stages. If a cooperating agency
determines that its resource limitations preclude involvement, it must inform the lead
agency in writing and copy the CEQ (40 CFR 1501.6(c)). In so doing, that agency
removes itself from all phases of the process, including the later stages of review and
comment, as well as decision-making on the proposed action. Therefore, agencies with
jurisdiction by law must cooperate in the NEPA process. There is no express prohibition
in NEPA to prevent an agency from opting out of the early stages of the NEPA review
and entering into the process in the review stages. However, the process operates more
efficiently if all concerned parties are involved from the initial stages.

NEPA Process
The first step in the NEPA process is to initiate discussions with the USACE.
Requests for cooperation among agencies should come at the earliest possible
time in the NEPA process.  In addition, environmental studies will be initiated as
soon as possible to ensure that environmental factors are considered at an early
stage in the planning process and avoid situations where planning is complete and
alternatives to the proposed action are eliminated before the NEPA process
adequately addresses them. Early consultation fosters a decision-making process
that avoids unexpected confrontations later in the process. A pre-application
consultation with USACE and likely cooperating agencies allows applicants to
discover, in advance of project planning, what environmental studies or other
information will be required to support NEPA compliance, and what mitigation
requirements are likely.

USACE may authorize the preparation of an EA by the applicant (40 CFR
1506.5(b)).  However, USACE must still evaluate the environmental issues
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independently and take responsibility for the EA (46 CFR 18029). This provision
is intended to encourage and enable applicants to include environmental
considerations into the planning processes in a way that facilitates the application
of NEPA. Typically an EIS is prepared by USACE, but may draw on
documentation developed by the applicant.  Scoping is a requirement of the
NEPA process.

Scoping is used to identify alternatives to a proposed project, receive input on
concerns of all involved agencies, identify possible significant impacts that may
have been overlooked, and assist in making decisions about requiring an EA or
EIS for a proposed project. Scoping is initiated very early in the NEPA process
and includes appropriate public notice and enough information available on the
proposed action that the public and involved agencies can participate effectively.

During the early coordination stage, possible reasonable alternatives to the
proposed action will be developed with input from other concerned parties. Some
of these alternatives may be eliminated from further consideration through the
agency coordination process. Any alternatives eliminated from further
consideration will be recorded along with the justification for their elimination.
This information must be included in the NEPA document. The process for
analysis of alternatives was previously discussed in Section 2.4 and is not further
discussed here.

Initial coordination with agencies identifies the amount and types of
environmental surveys required to support the NEPA analysis. Environmental
data addressing hydrology, cultural/archeological resources, wetlands and other
waters of the United States, and protected species or their potentially suitable
habitats may be required (see Section 2.4.2). By identifying the environmental
data required by the agencies early in the process, data can be compiled in a
timely fashion. Environmental surveys are described in the next section.

Once the necessary environmental data are collected, the probable environmental
consequences of each alternative are determined. CEQ regulations define the
different types of effects that should be evaluated under NEPA:

a) Direct effects, which are caused by the action and occur at the same
time and place (40 CFR 1508.8).

b) Indirect effects, which are caused by the action and are later in time or
farther removed in distance, but are still reasonably foreseeable.
Indirect effects may include growth inducing effects and other effects
related to induced changes in the pattern of land use, population
density or growth rate, and related effects on air and water and other
natural systems, including ecosystems (40 CFR 1508.8).

c) Cumulative effects, which are the impact on the environment that
results from the incremental impact of the action when added to other
past, present, and reasonably foreseeable future actions regardless of
what agency (Federal or non-Federal) or person undertakes such
other actions. Cumulative impacts can result from individually minor
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but collectively significant actions taking place over a period of time
(40 CFR 1508.7).

“Effects” and “impacts” as used in these regulations are synonymous. Effects
include ecological (such as the effects on natural resources and on the
components, structures, and functioning of affected ecosystems), aesthetic,
historic, cultural, economic, social, or health, whether direct, indirect, or
cumulative. Impacts also may include those resulting from actions that have both
beneficial and detrimental effects, even if on balance the agency believes that the
effect will be beneficial. Analysis of cumulative effects should include effects that
may result offsite as well as those that may occur onsite. Of particular concern
with water supply projects are long-term changes in downstream aquatic
communities that may not be evident for many years after operation of the project
is initiated.

After determination of environmental consequences, all alternatives under
consideration are subjected to comparative analysis. All pertinent information,
from project description through comparison of alternatives, is included in the
draft NEPA document and submitted for review. The draft document is reviewed
by USACE, all cooperating agencies, and the public. All comments received from
agencies and the public on the draft NEPA document must be addressed and a
final NEPA document issued. USACE then evaluates the results of the NEPA
analysis and makes a decision on whether to proceed with the project.

If an EIS is prepared, USACE issues a ROD. This is a public environmental
document that identifies the alternative to be carried forward and justifies that
decision based on evidence presented in the EIS. The ROD may specify
mitigation measures that must be implemented to offset environmental impacts of
the project.

If an EA is prepared, there are two possible decisions. The lead agency (USACE)
may decide, based on evidence presented in the EA, that an EIS is needed to
adequately address the proposed action. In that instance, the NEPA process
reverts to the beginning, but some streamlining of the EIS process can result from
data gathered to support the EA. The other possible decision resulting from an EA
is a FONSI.  A FONSI is a public document that specifies that the proposed action
will have no significant impacts and justifies that decision based on evidence
presented in the EA. A FONSI may specify mitigation measures that must be
implemented to offset environmental impacts of the project.

4.2.4 Environmental Impact Studies
This section outlines recommendations for performing detailed hydrologic, ecological,
and cultural/archaeological resource evaluations to support the development of the
Section 404 Permit application for USACE approval, NEPA/GEPA compliance, and
State permitting.
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Hydrologic Studies and In-Stream Flow Analysis
Hydrologic systems are modeled to confirm that flow downstream of the project
will be sufficient to support aquatic life forms found in the stream. To accurately
model the system, baseline studies on stream flow must be conducted. These
studies must cover a sufficient time period to address typical sustained high- and
low-flow periods.  This includes monitoring throughout the water year, as well as
monitoring during years of high and low flow.  In cases where extended
monitoring data are not available, data can be “boot-strapped,” i.e., hydrologists
can correlate one or more years of data for a given stream against long-term
records for nearby streams.  This enables modelers to use the relationships with
neighboring stations to extend the modeled period.  This process is acceptable
only in basins that exhibit good correlation during the boot-strap period.

The following options are permissible for determining minimum instream flows
for all new surface water intakes and reservoirs:

• Monthly 7Q10 Minimum Flow Option: The project must release the lesser
of the monthly 7Q10 flow or inflow to the reservoir. For offstream pump
storage reservoirs, the flows must be protected at the intake as well as the
reservoir outlet.

• Mean Annual Flow Options:

1) 30% Mean Annual Average Flow (Unregulated Streams) - The
project is required to release the lesser of 30% of the mean annual flow of
the stream, or the inflow, at the intake point.

2) 30/60/40% Mean Annual Flow (Regulated Streams) – The lesser of
30% of the mean annual flow or inflow during the months of July through
November; 60% of the mean annual flow or the inflow during the months
of January through April; and 40% of the mean annual flow or inflow
during the months of May, June, and December is required to be released
from the reservoir.

• Site-Specific Instream Flow Study Option: In this option the applicant may
conduct a site-specific instream flow study to determine the minimum flow
requirements to maintain aquatic habitat.

The minimum instream flow requirements must be met for approval of the surface
water withdrawal permit from the EPD Water Resources Branch. These
requirements are typically included in the final Section 404 permit to ensure that
the project meets the State’s Section 401 water quality certification requirements.

To comply with the minimum instream flow requirements, regional reservoir
projects typically need to complete site-specific instream flow studies. There are a
number of available methodologies for determining site-specific flow
requirements, including desktop and field approaches (Evans and England, 1995).
The GA DNR recommends the application of site-specific “field” methodologies
such as the modified Tennant method (Tennant, 1976), wetted perimeter
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technique (Nelson, 1980), Physical Habitat Simulation (Bovee and Milhous,
1978), or the Instream Flow Incremental Methodology (IFIM) (Bovee, 1982). The
method chosen will be the one most appropriate for the site under investigation.

These field methods require some or all of the following information: replicate
habitat sampling, development of habitat suitability criteria or preference curves
for life stages of individual fish species through biological sampling, sediment
and water routing studies, and hydraulic and hydrologic studies. It should be
noted that these models are very complex and will be developed by qualified
fisheries and engineering professionals.

The project applicant will meet directly with Wildlife Resources Division staff
prior to initiation of site-specific field studies to agree on an appropriate
methodology for a specific project. Development of an appropriate site-specific
minimum instream flow requirement will expedite the overall permitting and
review process, assist the applicant in defining the final yield for a given reservoir
site, and help determine the overall viability of a reservoir site for meeting the
applicant’s water supply needs.

Physical studies of the channel morphology must be conducted to assure that
models accurately reflect conditions in the stream. Hydrologic studies are
combined with biological studies of aquatic life forms in the stream to predict
future conditions after the project is in place.

Biological Studies
Biological studies include studies to determine whether protected species or their
potentially suitable habitats occur on the project site and studies to characterize
the flora and fauna of a project site and downstream areas. For reservoir projects,
the project site includes the physical location of the dam and all area submerged
upstream of the dam.  Results of biological surveys are presented to USACE and
other agencies involved in the permitting process.

Information from general surveys on flora and fauna may be used to determine
effects, both positive and negative, of the proposed project in the project area. For
water supply reservoir projects, characterization of aquatic life present
downstream (offsite) of the proposed reservoir site is also necessary. Once a dam
is in place, the release of water from the impoundment may result in changes in
physical-chemical properties of the receiving stream. Assessment of aquatic life
downstream of the dam allows determination of future effects to downstream life.
Stream segments that contain fish communities rated as excellent, as determined
through the Index of Biotic Integrity, will be avoided in the reservoir siting
process to the maximum extent practicable. For general surveys, it may not be
practical to survey through an entire year for a full characterization. In these
instances, general surveys are scheduled to provide as much useful information as
possible.

Federally protected species include those listed as threatened or endangered by
the FWS or National Marine Fisheries Service (NMFS), or species proposed for
listing by FWS or NMFS under the authority of the Endangered Species Act



- 35 -

(ESA). The ESA also requires that FWS and NMFS designate critical habitat for
listed species. Officially designated critical habitat also is protected under the
ESA. In Georgia, State-protected species include those designated as threatened,
endangered, rare, unusual, or of special concern by the GA DNR. USACE is
required to coordinate with state and federal agencies responsible for protected
species under the Fish and Wildlife Coordination Act.

Prior to conducting surveys for protected species, the applicant must contact FWS
and GA DNR to determine which, if any, protected species may be of concern in
the proposed project area. This information can be useful in focusing a protected
species survey.  However, it is not unusual for a species not previously identified
from a given area to be discovered during surveys.

Surveys for protected species are performed, as often as possible, during a time
when the species of interest are likely to be observed and properly identified. For
flowering plants, this typically is during the time the species is in bloom, and
multiple surveys may be required to ascertain whether protected species occur in a
proposed project area. For migratory animals, surveys must be scheduled for a
time when the species may be present on the site. Surveys must also identify
whether potentially suitable habitat for protected species occurs on a site.

Wetlands and Other Waters of the United States Studies

Section 404 permitting, NEPA compliance, and GEPA compliance require
consideration of impacts to wetlands and aquatic resources. The federal statutory
definition of “wetlands” is contained in the CWA. The State of Georgia has not
adopted a different definition of “wetlands” for regulatory purposes. Therefore,
the approach for delineating wetlands and other waters developed by the USACE
for Section 404 issues is used for all aspects of the permitting process.

Any delineation of wetlands and other waters of the United States must be
verified by the USACE. Section 404 of the CWA gives the USACE authority to
regulate dredge and fill activities in waters of the United States, including
wetlands and other special aquatic sites.    Jurisdictional wetlands are defined as
follows:

Wetlands are those areas inundated or saturated by surface or
groundwater at a frequency and duration sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soil conditions. Wetlands generally
include swamps, marshes, bogs, and similar areas (USACE, 1987).

All streams within the proposed project area must be identified and classified as
to flow regime: perennial, intermittent, or ephemeral.  During field studies, all
wetland boundaries must be clearly identified with survey flagging for later
mapping, or be mapped as they are delineated. All other waters, including
streams, must be clearly identified for later mapping or mapped as they are
identified. Once the delineation and mapping are complete, the data are used to
determine impacts to waters resulting from the proposed project. Impacts to
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wetlands, ponds, lakes, and impoundments are calculated based on surface area,
while impacts to streams are calculated based on the linear footage impacted.
Delineation results and impact calculations are submitted to USACE to support
permitting. Mitigation of unavoidable impacts to wetlands, where applicable,
follows Georgia’s Standard Operating Procedures as outlined later in this
document, under Section 4.2.5.

Cultural/Archeological Resource Studies

The National Historic Preservation Act (NHPA) established a program to preserve
the nation’s historical and cultural foundations. Section 106 of the NHPA requires
USACE to consider the consequences of issuing a permit on historic/cultural/
archeological resources (CFR1508.18 (b)(4)) and provide the Advisory Council
on Historic Preservation an opportunity to comment prior to implementation of
the action. Section 106 review encourages, but does not mandate, preservation.
Sometimes a needed project cannot proceed without harming historic properties.
GEPA requires consideration of potential impacts to historic/cultural/
archeological resources as a result of State actions. The GHPD has the
responsibility for protecting cultural resources in Georgia and has primary review
responsibility under the NHPA.  To successfully complete Section 106 review of
a permit application, the following information must be submitted to USACE and
GHPD to facilitate their review:

• Records searches to determine if eligible or potentially eligible sites are
known from the project area;

• Physical survey of the project area to determine if any previously unrecorded
sites are eligible or potentially eligible for listing;

• Determination of how historic properties might be affected;

• Exploration of alternatives to avoid or reduce impacts to historic properties;
and

• Agreement with the GHPD and/or Indian tribe (and the Council in some
cases) on measures to deal with adverse effects or obtain advisory comments
from the Council.

To facilitate Section 106 review, cultural and archeological resource studies will
be conducted as early in the process as feasible.

Socio-Economic Studies

Socio-economic studies are conducted as part of the NEPA process to determine
socio-economic impacts in the region of influence of the project site. Results of
these studies are included in the NEPA document and (when required) in permit
applications. Information from socio-economic studies may be used to determine
both positive and negative effects of the proposed project in the project area or
region of influence.  Potential socio-economic impacts for regional water supply
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projects may involve human population/demographics, employment, income,
housing, property values, public services, public safety, and transportation.
Additionally, socio-economic analysis would also address any disproportionate
adverse effects on children and minority and low-income populations.

For purposes of characterizing the socio-economic environment, the project area
region of influence includes the county occupied by the project. However, the
region of influence can be expanded or reduced depending on the individual
project. The region of influence will include all of the components in a self-
sustaining region such as local businesses, local government, and local
population. The region will reflect the limits of the economic activity associated
with the affected population such as the residence patterns of the affected
environment, availability of local shopping opportunities, and commuting times.

4.2.5 Mitigation
“Mitigation” may include:

• Avoidance and minimization of impacts to waters of the United States from
construction and operation of the project, as required under Section 404 of the CWA.

• Compensatory mitigation for unavoidable impacts to waters of the United States
resulting from construction and operation of the project.

• Mitigation for unavoidable impacts to cultural/historic/archeological resources
resulting from construction and operation of the project, as required under the NHPA.

• Control or elimination of impacts related to construction runoff, as required as a
condition of Section 404 CWA permits.

• Construction timing or techniques to reduce or avoid impacts to sensitive species.

• Relocation of sensitive species, plants, or animals to avoid impacts.

• Operational and design techniques to reduce or eliminate downstream changes in
hydrology and physico-chemical conditions.

Avoidance/Minimization of Impacts to Waters of the United States
Mitigation for impacts to streams and wetlands begins with avoidance and
minimization.  This aspect of mitigation will be satisfied if the applicant properly
conducts a Water Needs Analysis and addresses the CWA Section 404(b)(1).
Avoidance and minimization includes considerations of options for meeting the
water supply needs through alternative sources or through conservation, in
addition to different locations or configurations for a reservoir.

Water supply projects may have unavoidable impacts to waters (wetlands and
streams). Acceptable compensatory mitigation plans for these unavoidable
impacts are required as part of the permit application or as a condition for USACE
issuing the permit. USACE has guidelines and formulas for determining the
amount of mitigation required for projects that impact streams and wetlands.
Options for developing an appropriate compensatory mitigation plan should be
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developed in coordination with USACE, FWS, GA DNR, and EPD. Options for
compensatory mitigation may include:

• Development of mitigation sites by the applicant;
• Use of a mitigation bank authorized to serve the project area;
• In lieu fee payments to the Georgia Land Trust or other suitable entities; and
• Combination of some or all of these options.

USACE has developed Standard Operating Procedures (SOPs) for wetland and
stream mitigation in Georgia (Standard Operating Procedures: Compensatory
Mitigation for Wetlands, Open Water, & Streams; Department of the Army,
Savannah District, Corps of Engineers). These SOPs were developed to provide:

…predictability and consistency for the development, review, and
approval of compensatory mitigation plans. A key element of this SOP is
the establishment of a method for calculating mitigation credits. While this
method is not intended for use as project design criteria, appropriate
application of the method should minimize uncertainty in the development
and approval of mitigation plans and allows expeditious review of
applications. However, nothing in this SOP should be interpreted as a
promise or guarantee that a project, which satisfies the criteria or
guidelines given herein, will be assured of a permit. The District Engineer
(DE) has a responsibility to consider each project on a case-by-case basis
and may determine in any specific situation that authorization should be
denied, modified, suspended, or revoked. This SOP does not obviate or
modify any requirements given in the 404(b)(1) Guidelines or other
applicable documents regarding avoidance, sequencing, minimization, etc.
Such requirements shall be evaluated during consideration of permit
applications. (GA SOP: Purpose)

In addition to USACE mitigation requirements, other federal or state agencies
may impose additional mitigation requirements that must be met for a permit to
be issued. As with other aspects of the permitting process, early involvement of
all agencies will result in streamlined permitting and greater assurance that all
concerns are addressed.

The Georgia SOPs include formulas for calculating the amount of impact to
wetlands, streams, and other waters and formulas for calculating how much credit
a given compensatory mitigation act will generate. For any compensatory
mitigation undertaken, the number of credits claimed for preservation activities
may not exceed 50% of the total mitigation credits required.

However, evaluation of the application may determine that additional information
is required, either by USACE or other agencies. The permitting process cannot be
completed until all requested information is provided. As a result, sequencing of
mitigation actions, as shown in Figure 2, can be critical to the timely review of the
permit application.
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Figure 2
Sequencing of Mitigation Actions

Appendix A – Regional Reservoir Supply Planning and Implementation Process

Mitigation for Unavoidable Impacts to Cultural/Historic/Archeological
Resources
As noted above, the SOPs developed by USACE are for impacts to wetlands and
streams and do not address mitigation that may be required for impacts to cultural
or archeological resources under the NHPA. Appropriate mitigation for impacts to
cultural and archeological resources must be developed separately through
coordination with USACE and the GHPD. Mitigation options may include:

• Relocating a project to avoid impact on an archeological site, a historic
district, or an area of traditional use;

• Reducing the scale or altering the design of a project to reduce visual impacts;

• Restoring impacted sites, landscapes, or buildings;

• Implementing preservation plans and maintenance programs that reduce
impacts over time;

• Compensating for impacts, for example by rehabilitating some buildings in
exchange for demolishing others, or conducting archeological data recovery;

• Replacing lost plant gathering areas by providing traditional plant gatherers
with access to other similar areas; and

• Combining some or all of these options.
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Relocation of Sensitive Species
Where practicable, sensitive species that are not able to relocate themselves will
be relocated to other areas of suitable habitat.  For a water supply reservoir, motile
animal species can relocate as the reservoir is filling.  However, if caves are
present in the proposed reservoir footprint, species that hibernate in caves will not
be able to relocate if filling occurs during the hibernation period, and therefore,
will be relocated to other areas of suitable habitat, as practicable.

4.3 Facility Design and Construction
Project design and construction is an iterative process requiring significant geologic and
engineering planning, including geologic mapping, boreholes, laboratory testing of
samples, geotechnical and structural evaluations, water supply water quality and
downstream water quality considerations, and design alternative evaluations to reduce
environmental impacts. As the mapping and field investigations are completed, the
concepts for the design are reviewed and adjusted to fit the site conditions as they are
developed.  When dealing with natural sites and geologic conditions, the final cost of
drilling, geologic mapping, and testing is difficult to estimate at the start of the project.
This work is normally done in stages, to provide for changes in the work plans as more
information becomes available.

4.3.1 Conceptual, Preliminary, and Final Design
The design approach typically comprises:

• Reconnaissance investigation, in which several potential project locations are
identified;

• Identification of preferred site based on further evaluation of the sites deemed
potentially suitable in the reconnaissance investigation;

• Conceptual design with feasibility studies to verify the geologic and geotechnical
suitability of the preferred site;

• Preliminary-design; and

• Final design

Consideration of minimizing or avoiding environmental impacts is a priority in the final
design. The design approach is not initiated unless the water supply needs analysis and
analysis of alternatives determine that additional water supplies are needed and that no
practicable alternatives, such as conservation and reuse, can meet the projected water
needs.

Conceptual Design
The conceptual design process includes development of sufficient preliminary
layouts to proceed with the site investigations to gather site-specific information
needed to assess the feasibility of the site.  In addition, the design is evaluated to
assure that the project as conceived complies with all aspects of the RRWSP
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planning and implementation process. Site investigations typically include
topographic mapping, geological mapping, and drilling and exploration of the
subsurface conditions. In the case of a reservoir, the conceptual design includes
initial cut and fill calculations, identification of borrow areas, subsurface and
laboratory investigations for evaluation of suitable foundations for the dam and
appurtenances, and depth to rock (both in borrow areas and in the dam area for
stability evaluations).  The locations of pump stations and proximity to treatment
plants and distribution systems are evaluated and selected for detailed survey and
geotechnical investigations. The yield hydrology and flood hydrology are
developed concurrently with this work as part the Instream Flow Analysis.

Preliminary Design
The preliminary design will include further evaluation of the site topography,
geology, and geotechnical conditions of the site. Detailed stability analysis will be
performed using the data developed in the conceptual design.  Water quality
issues downstream of the project area, such as temperature, dissolved oxygen, and
dissolved inorganic constituents, are evaluated to assure that adequate water
quality and flow to sustain downstream aquatic integrity are maintained.

In the case of a reservoir, components of the preliminary design phase may
include:

• Spillway location, type, capacity and size;

• Outlet works location, size and capacity, along with intake levels controls,
conduit size and materials for theses structures;

• Stilling basin design; and

• Construction methods and concepts.

Final Design
Final design will address the detailed aspects of the project, and will include final
plans, specifications, and contract documents. In addition, the final design will
include an operational and maintenance program to ensure that if future operation
of the project is required, this program meets the permitting requirements for
minimum instream flow and water quality. The final design reports will be
prepared, including a baseline report if necessary. Emergency Action Plans are
frequently required depending on the downstream conditions and the potential
hazard of the project (for reservoirs, determined by the Safe Dams Program staff).

4.3.2 Control/Elimination of Impacts Related to Construction Runoff
All Section 404 permits are conditioned such that the applicant must comply with the
current version of the Georgia Erosion and Sedimentation Control Act.  Proper
implementation of Best Management Practices (BMPs) required to comply with this act
will provide necessary protection of receiving waters by controlling runoff at the source.
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Certain sensitive species are more vulnerable to disturbance from construction activities
at certain times of year, including during hibernation, nesting/brood rearing, and periods
of migration. Proper planning of construction schedules will reduce potential impacts to
sensitive species by implementing construction when the species is not present on the
site, or when the species is less sensitive to disturbance.

4.4 Management Issues Specific to Reservoirs
In many areas of Georgia, reservoirs are an important tool for assuring adequate water
supply for various needs.  However, the design, construction, and operation of dams
should consider the following issues.

4.4.1 Operational/Design Techniques
The reservoir will be different in physical and chemical conditions than the streams that
are inundated. This is an unavoidable impact of constructing a reservoir. However, the
degree of eutrophication and the rate of sediment accumulation can be reduced by
integrating water supply reservoirs with regional watershed planning that addresses the
inputs of nutrients and sediment from the watershed filling the reservoir.  Once a
reservoir is in place, there is a possibility that water released from the reservoir will be
sufficiently different from downstream waters so as to affect a change in communities
downstream of the reservoir. Typically, these impacts result from discharge of water that
is markedly different from downstream water in temperature and/or dissolved oxygen
concentration. Properly designed and operated outflow structures can match temperature
and dissolved oxygen characteristics with those of the receiving stream.

4.4.2 Timber Clearing
While some timber clearing in the lake basin may be necessary to ensure reasonable
navigational opportunities and satisfactory water quality, it is recommended that plots of
standing or “topped” timber be left to provide habitat and cover for fish populations.  The
GA DNR Wildlife Resources Division recommends that at least one-half acre of
hardwoods be retained for every 40 acres of impounded waters.  Areas of brush or buoys
may be desirable to clearly mark topped timber areas if the timber is not evident at
normal water levels. These submerged timber areas tend to attract  fish, thereby providing
excellent fishing opportunities for anglers.

4.4.3 Timing of Lake Filling
The lake should begin filling in the fall of the year (early October to mid-November) to:
(1) promote the establishment of a balanced fish population by reducing the opportunity
for late summer spawning of “wild” fish species; (2) minimize oxygen problems which
may be caused by the initial flooding of vegetation during the warm summer months; and
(3) allow the removal of existing stream fish populations by Wildlife Management
Division (WRD) personnel in the lake’s watershed if it is desirable and practical to do so.
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4.4.4 Environmental Planning Criteria
Development of regional reservoirs also calls for consideration of water supply protection
requirements including implementation of the Rules for Environmental Planning Criteria
(Chapter 391-3-16) and the creation of a Water Supply Reservoir Management Plan. As
noted in Section 2.4,  the siting and selection of reservoir locations must take into
consideration the ability to implement appropriate buffers and setbacks, and the potential
for future protection of the water supply source based on existing and anticipated land
use, including the consideration of impervious surfaces.  During project implementation,
local governments will be required to implement water supply protection measures that
may include developing and approving local ordinances, limiting specific land uses, and
restricting other potentially hazardous activities in the watershed leading to the reservoir
(see Section 2.2).  Prohibitions or restrictions on certain recreational uses, such as boat
docks, swimming, fishing, and public access, may be required to protect water quality of
the reservoir.  A water supply protection plan (sometimes referred to as a Low Flow
Monitoring Plan), as required by the Safe Drinking Water Act (O.C.G.A 12-5-170), will
also be prepared to assure that new water supply reservoirs meet Federal water protection
requirements.

4.4.5 Greenspace Program
The GA DNR will evaluate the potential for purchasing additional property during the
implementation phase, to help protect the quality of the water supply by providing open
areas around the reservoirs and in the upstream watershed.  As GA DNR evaluates this
aspect of a reservoir project, it will consider whether suitable undeveloped land exists,
and whether funding is available to acquire additional property.  Such areas, if acquired,
will become part of the host County’s (or Counties’) community greenspace programs,
protecting source water quality while offering passive recreational opportunity to the
public.

4.4.6 Recreational Facilities
Angler access facilities, walking trails, picnic, and other passive recreational
opportunities will be included as part of the reservoir complex to the extent practicable.

Public Access
Public access will be allowed on State-controlled buffer around the shoreline for
bank fishing and other recreational activities, as permitted by the Water Supply
Reservoir Management Plan (referenced in Section 4.4.4, above). WRD
recommends a minimum of 75% shoreline access.  In addition, access will be
provided to the dam and the immediate tailwater area (where seasonal fisheries
will likely occur).

Parking
A minimum of 20 vehicle parking spaces (large enough to park a vehicle with a
boat trailer) should be provided, although the exact number should be determined
on a site-by-site basis.  Special parking for persons with physical disabilities will
be included, as appropriate.  For reservoirs over 100 surface acres in size,
additional parking spaces will be needed.
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Fish Stocking
The fisheries section of WRD will be contacted during the fall one year prior to
the lake’s impoundment, so that biologists can determine whether hatchery fish
will be needed to stock the lake and, if necessary, to program sufficient numbers
into the production schedule.  Management of the fish population will be
coordinated with the Fisheries Section of WRD before and after filling of the lake.

Fishing Pier
At least one fishing pier for bank fishermen, including persons with physical
disabilities, is recommended.  Fishing piers should be located no closer than
200 feet from boat ramp/dock facilities to avoid conflicts, and should be designed
and located to permit fishing during all normal operational water elevations.  This
will probably require a floating pier to accommodate fluctuating water levels.
The final plans and construction of the pier should be approved by WRD.

Boat Ramps
At least one double lane boat ramp will be constructed on each lake.  The location
and number of ramps required will be determined by the size and configuration of
the lake, as well as restrictions on gasoline-powered motors.  On those lakes that
restrict boat motor operation to electric motors only, it may be necessary to
construct additional boat ramps.  This is because the distance from the ramp to
certain areas on a lake can be so far that reaching the area in a reasonable period
of time is not feasible with the slower electric motors.  For lakes where fishermen
are restricted to electric motors, boat ramps should be provided so that no place
on the lake is more than 1.5 miles from a ramp.  If gasoline-powered motors are
allowed, one double-lane boat ramp should suffice for every 500 surface acres of
lake.  Ramps constructed will be accessible to disabled persons.  Each ramp
should be located and constructed so that it is usable at all normal operational
water elevations.  This will mean extending the ramp to well below full pool so
that it may still be used during drawdown periods.

Fishing Regulations
It will be necessary to manage the fish populations of these lakes by regulation of
harvest, since other standard fisheries practices such as winter drawdowns and the
use of chemicals may not be practical or permissible.  Regulations for specific
reservoirs should be implemented and updated after consultations with WRD
fisheries biologists.

Boat Motors
No vessels except boats being propelled by paddles, oars, or electric motors
should be operated on lakes less than 99 acres in size.  Boats propelled by motors
less than 10 horsepower (or motors 10 horsepower and greater that are operated at
idle speed) should be allowed on lakes greater than 99 acres in size.  GA DNR
activities (law enforcement and fish population sampling) will be exempt from
any motor size restrictions that may be established.
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Passive Wildlife Viewing
Opportunities for passive enjoyment of wildlife will be made possible, as
appropriate.  In conjunction with the Georgia Natural Heritage Program, focus
will be placed on identifying and protecting elements in the vicinity of the
reservoir of special concern in Georgia, such as plant or animal species or natural
community types that are especially rare or threatened.
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The Model Plan for Public Participation
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Dear Colleagues and Friends:

The National Environmental Justice Advisory Council (NEJAC)
considers public participation crucial in ensuring that decisions affecting human
health and the environment embrace environmental justice.  To facilitate such
public participation, the NEJAC requested that its Public Participation and
Accountability Subcommittee develop recommendations for methods
by which EPA can institutionalize public participation in its environmental
programs.  In 1994, the Public Participation and Accountability
Subcommittee developed the Model Plan for Public Participation.  The
plan is based on two guiding principles and four critical elements.  The
NEJAC adopted the model plan as a living document to be reviewed
annually and revised as needed.

We are pleased to send you a copy of the Model Plan for Public
Participation.  We also have enclosed the Core Values for the Practice of
Public Participation developed by Interact: The Journal of Public Participation
and the Environmental Justice Public Participation Checklist developed by the
Interagency Working Group on Environmental Justice for use by Federal and
State agencies. We invite you to consider the model plan as a tool that will
guide the public participation process.  Please share this document with others
who may be interested in encouraging broader community participation in the
environmental decision-making process.

Please forward any written comments to:

NEJAC Public Participation and Accountability Subcommittee
c/o U.S. Environmental Protection Agency
Office of Environmental Justice
401 M Street, SW (Mail Code: 2201A)
Washington, DC 20460
Phone: (202) 564-2515
Hotline: (800) 962-6215
Fax: (202) 501-0740
Internet E-mail: environmental.justice.epa@epamail.epa.gov

Sincerely,

Richard Moore, Chairman
National Environmental Justice
Advisory Council
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National Environmental Justice
Advisory Council



BACKGROUND
The National Environmental Justice Advisory Council (NEJAC) is a federal advisory
committee that was established by charter on September 30, 1993, to provide
independent advice, consultation, and recommendations to the Administrator of the U.S.
Environmental Protection Agency (EPA) on matters related to environmental justice.
The NEJAC is made up of 25 members, and one designated federal official (DFO), who
serve on a parent council that has six subcommittees�Enforcement, Health and Research,
Indigenous Peoples, International, Public Participation and Accountability, and Waste and
Facility Siting.  Along with the NEJAC members who fill subcommittee posts, an additional
34 individuals serve on the various subcommittees.  The NEJAC has held meetings in
locations across the United States, including Washington, D.C.; Albuquerque, New
Mexico; Herndon, Virginia; Atlanta, Georgia; Arlington, Virginia; and Detroit, Michigan.

As a federal advisory committee, the NEJAC is bound by all requirements of the Federal
Advisory Committee Act (FACA) of October 6, 1972.  Those requirements include:

� Members must be selected and appointed by EPA

� Members must attend and participate fully in meetings of the NEJAC

� Meetings must be open to the public, except as specified by the Administrator

� All meetings must be announced in the Federal Register

� Public participation must be allowed at all public meetings

� The public must be provided access to materials distributed during the meeting

� Meeting minutes must be kept and made available to the public

� NEJAC must provide independent judgment that is not influenced by special
   interest groups

Each subcommittee, formed to deal with a specific topic and to facilitate the conduct of the
business of the NEJAC, has a DFO and is bound by the requirements of FACA.
Subcommittees of the NEJAC meet independently of the full NEJAC and present their
findings to the NEJAC for review.  Subcommittees cannot make recommendations
independently to EPA.  In addition to the six subcommittees, the NEJAC has established a
Protocol Committee, the members of which are the chair of NEJAC and the chairs of each
subcommittee.

EPA�s Office of Environmental Justice (OEJ) maintains transcripts, summary reports, and
other material distributed during the meetings.  Those documents are available to the public
upon request.

Comments or questions can be directed to OEJ through the Internet.  OEJ�s Internet E-mail
address is:  environmental.justice.epa@epamail.epa.gov.

Executive summaries of the reports of the NEJAC meetings are available on the Internet at
OEJ�s World Wide Web home page:  http://es.inel.gov/oeca/oej.html.
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A. PUBLIC PARTICIPATION

I. Encourage public participation in all aspects of environmental
decision making.

Communities, including all types of stakeholders, and agencies should be
seen as equal partners in dialogue on environmental justice issues.  In
order to build successful partnerships, interactions must:

� Encourage active community participation
� Institutionalize public participation
� Recognize community knowledge
� Utilize cross-cultural formats and exchanges

II. Maintain honesty and integrity in the process and articulate goals,
expectations, and limitations.

A. PREPARATION

I. Developing co-sponsoring and co-planning relationships with community
organizations is essential to successful community meetings.  To ensure a
successful meeting, agencies should provide co-sponsors the
resources they need and should share all planning roles.
These roles include:

� Decision making
� Development of the agenda
� Establishment of clear goals
� Leadership
� Outreach

II. Educating the community to allow equal participation and provide a
means to influence decision making.

GUIDING PRINCIPLES

CRITICAL ELEMENTS

2



III. Regionalizing materials to ensure cultural sensitivity and relevance.

IV. Providing a facilitator who is sensitive and trained in environmental
justice issues.

B. PARTICIPANTS

I. As the NEJAC model demonstrates, the following communities should
be involved in environmental justice issues:

� Community and neighborhood groups
� Community service organizations (health, welfare, and others)
� Educational institutions and academia
� Environmental organizations
� Government agencies (federal, state, county, local, and tribal)
� Industry and business
� Medical community
� Nongovernment organizations
� Religious communities
� Spiritual communities

II. Identify key stakeholders, including:

� Educational institutions
� Affected communities
� Policy and decision makers (for example, representatives of

agencies accountable for environmental justice issues, such as
health officials, regulatory and enforcement officials, and
social agency staff).

C. LOGISTICS

I. Where:

� The meetings should be accessible to all who wish to attend
(public transportation, child care, and access for the disabled
should be considered).

� The meeting must be held in an adequate facility (size and
conditions must be considered).

� Technologies should be used to allow more effective
communication (teleconferences, adequate translation,
equipment, and other factors).
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II. When:

� The time of day and year of the meeting should accommodate
the needs of affected communities (evening and weekend
meetings accommodate working people, and careful scheduling
can avoid conflicts with other community or cultural events).

III. How:

� An atmosphere of equal participation must be created
(avoid using a �panel� or �head table�).

� A two-day meeting, at a minimum, is suggested.  The first day
should be reserved for community planning and education.

� The community and the government should share leadership
and presentation assignments.

D. MECHANICS

� Maintain clear goals by referring to the agenda; however, do
not be bound by it.

� Incorporate cross-cultural exchanges in the presentation of
information and the meeting agenda.

� Provide a professional facilitator who is sensitive to, and
trained in, environmental justice issues.

� Provide a timeline that describes how the meeting fits into the
overall agenda of the issues at hand.

� Coordinate follow-up by developing an action plan and
determining who is the contact person who will expedite the
work products from the meeting.

� Distribute minutes and a list of action items to facilitate
follow-up.

4



CORE VALUES FOR THE PRACTICE
OF PUBLIC PARTICIPATION

1. People should have a say in decisions about actions which affect their lives.

2. Public participation includes the promise that the public�s contribution will
influence the decision.

3. The public participation process communicates the interests and meets the
process needs of all participants.

4. The public participation process seeks out and facilitates the involvement of
those potentially affected.

5. The public participation process involves participants in defining how they
participate.

6. The public participation process communicates to participants how their input
was, or was not, utilized.

7. The public participation process provides participants with the information they
need to participate in a meaningful way.

Source:  Interact: The Journal of Public Participation, Volume 2, Number 1, Spring 1996.  Interact is
published by the International Association of Public Participation Practitioners, a non-profit corporation
established in 1990 to serve practitioners throughout the world seeking practical experience designing
and conducting public involvement programs.
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ENVIRONMENTAL JUSTICE
PUBLIC PARTICIPATION CHECKLIST

FOR GOVERNMENT AGENCIES

o 1. Ensure that the Agency�s public participation policies are consistent with the
requirements of the Freedom of Information Act, the Emergency Planning and
Community Right to Know Act and the National Environmental Policy Act.

o 2. Obtain the support of senior management to ensure that the Agency�s policies
and activities are modified to ensure early, effective and meaningful public
participation, especially with regard to Environmental Justice stakeholders.
Identify internal stakeholders and establish partnering relationships.

o 3. Use the following Guiding Principles in setting up all public meetings:
� Maintain honesty and integrity throughout the process
� Recognize community and indigenous knowledge
� Encourage active community participation
� Utilize cross-cultural formats and exchanges

o 4. Identify external Environmental Justice stakeholders and provide opportunities
to offer input into decisions that may impact their health, property values and
lifestyles.  Consider at a minimum individuals from the following organizations
as appropriate:

� Environmental organizations
� Business and trade organizations
� Civic/public interest groups
� Grassroots/community-based organizations
� Congress
� Federal agencies
� Homeowner and resident organizations
� International organizations
� Labor unions
� Local and State government

o 5. Identify key individuals who can represent various stakeholder interests.  Learn
as much as possible about stakeholders and their concerns through personal
consultation, phone or written contacts.  Ensure that information-gathering
techniques include modifications for minority and low-income communities (for
example, consider language and cultural barriers, technical background, literacy,
access to respondents, privacy issues and preferred types of communications).

3

Please note that this checklist was developed by Federal agencies for use by Federal
and State agencies.  It serves as an example of a process to be followed and does
not include regulatory requirements.  Please contact the U.S. Environmental
Protection Agency Office of Environmental Justice for more information about the
public participation process, within the regulatory framework.
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� Media/Press
� Indigenous people
� Tribal governments
� Industry
� White House
� Religious groups
� Universities and schools



o 6. Solicit stakeholder involvement early in the policy-making process, beginning in the
planning and development stages and continuing through implementation and
oversight.

o 7. Develop co-sponsoring/co-planning relationships with community organizations,
providing resources for their needs.

o 8. Establish a central point of contact within the Federal agency to assist in information
dissemination, resolve problems and to serve as a visible and accessible advocate of
the public�s right to know about issues that affect
health or environment.

o 9. Regionalize materials to ensure cultural sensitivity and relevance.  Make information
readily accessible (for example, access for the handicapped and
sight- and hearing-impaired) and understandable.  Unabridged documents
should be placed in repositories.  Executive summaries/fact sheets should be
prepared in layman�s language.  Whenever practicable and appropriate,
translate targeted documents for limited English-speaking population.

o10.Make information available in a timely manner.  Environmental Justice
stakeholders should be viewed as full partners and Agency customers.  They should
be provided with information at the same time it is submitted for formal review to
State, Tribal and/or Federal regulatory agencies.

o11.Ensure that personnel at all levels in the Agency clearly understand policies for
transmitting information to Environmental Justice stakeholders in a timely, accessible
and understandable fashion.

o12.Establish site-specific community advisory boards where there is sufficient and
sustained interest.  To determine whether there is sufficient and sustained interest, at
a minimum, review correspondence files, review media coverage, conduct interviews
with local community members and advertise in local newspapers.  Ensure that the
community representation includes all aspects and diversity of the population.
Organize a member selection panel.  Solicit nominations from the community.
Consider providing administrative and technical support to the community advisory
board.

o13.Schedule meetings and/or public hearings to make them accessible and
user-friendly for Environmental Justice stakeholders.  Consider time frames
that do not conflict with work schedules, rush hours, dinner hours and other
community commitments that may decrease attendance.  Consider locations and
facilities that are local, convenient and represent neutral turf.  Ensure that the facility
meets American with Disabilities Act Statements about equal access.  Provide
assistance for hearing-impaired individuals.  Whenever practical and appropriate,
provide translators for limited-English speaking communities.  Advertise the meeting
and its proposed agenda in a timely manner in the
print and electronic media.  Provide a phone number and/or address for communities
to find out about pending meetings, issues, enter concerns or
to seek participation or alter meetings agendas.

3
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 14.Consider other vehicles to increase participation of Environmental Justice
stakeholders including:
� Posters and Exhibits
� Participation in Civic and Community Activities
� Public Database and Bulletin Boards
� Surveys
� Telephone Hotlines
� Training and Education Programs, Workshops and Materials

 15.Be sure that trainers have a good understanding of the subject matter both
technical and administrative.  The trainers are the Ambassadors of this program.  If
they don�t understand � no one will.

 16.Diversity in the workplace: whenever practical be sure that those individuals that
are the decision makers reflect the intent of the Executive Order and come from
diverse backgrounds, especially those of a community the Agency will have
extensive interaction with.

 17.After holding a public forum in a community, establish a procedure to
follow up with concrete action to address the communities� concerns.  This
will help to establish credibility for your Agency as having an active role in the
Federal government.

 18.Promote interagency coordination to ensure that the most far reaching aspects of
environmental justice are sufficiently addressed in a timely manner.  Environmental
problems do not occur along departmental lines.  Therefore, solutions require
many agencies and other stakeholders to work together efficiently and effectively.

 19.Educate stakeholders about all aspects of environmental justice (functions, roles,
jurisdiction, structure and enforcement).

 20.Ensure that research projects identify environmental justice issues and needs in
communities, and how to meet those needs through the responsible agencies.

 21.Establish interagency working groups (at all levels) to address and coordinate
issues of environmental justice.

 22.Provide information to communities about the government�s role as it pertains
to short-term and long-term economic and environmental needs and
health effects.

 23.Train staff to support inter-and intra-Agency coordination, and make them aware
of the resources needed for such coordination.

 24.Provide Agency staff who are trained in cultural, linguistic and community outreach
techniques.

 25.Hold workshops, seminars and other meetings to develop partnerships between
agencies, workers and community groups.  (Ensure mechanisms are in place to
ensure that partnerships can be implemented via cooperative agreements, etc.)
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 26.Provide effective outreach, education and communications.  Findings should be
shared with community members, with an emphasis on being sensitive and
respectful to race, ethnicity, gender,  language, and culture.

 27.Design and implement educational efforts tailored to specific communities and
problems.  Increase the involvement of ethnic caucuses, religious groups, the
press, and legislative staff in resolution of Environmental Justice issues.

 28.Assure active participation of affected communities in the decision-making process
for outreach, education, training and community programs -- including
representation on advisory councils and review committees.

 29.Encourage Federal and State governments to �reinvent government� -- overhaul
the bureaucratic in favor of community responsive.

 30.Link environmental issues to local economic issues to increase level of interest.

 31.Use local businesses for environmental cleanup or other related activities.

 32.Utilize, as appropriate, historically Black Colleges and Universities (HBCU) and
Minority Institutes (MI), Hispanic Serving Colleges and Universities (HSCU)
and Indian Centers to network and form community links that they can provide.

 33.Utilize, as appropriate, local expertise for technical and science reviews.

 34.Previous to conducting the first Agency meeting, form an agenda with the
assistance of community and Agency representatives.

 35.Provide �open microphone� format during meetings to allow community members
to ask questions and identify issues from the community.

Bibliography:

�Interim Report of the Federal Facilities Environmental Restoration Dialogue Committee,�
February 1993, U.S. Environmental Protection Agency and the Keystone
Center.

�Community Relations in Superfund: A Handbook,� January 1992, U.S. Environmental
Protection Agency, Documents # EPA-540-R-92-009 and # PB92-963341.

DRAFT �Partnering Guide for DoD Environmental Missions,� July 1994, Institute for
Water Resources, U.S.A.C.E.

�Improving Dialogue with Communities: A Short Guide for Government Risk
Communications,� September 1991, Environmental Communications Research
Program, New Jersey Agricultural Experiment Station, Cook College, Rutgers
University.
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Attachment 2

U.S. Army Corps of Engineers Alternatives Analysis
Guidance for Regional Water Supply Reservoirs



U.S. ARMY CORPS OF ENGINEERS ALTERNATIVES ANALYSIS GUIDANCE
FOR

REGIONAL WATER SUPPLY RESERVOIRS

A.  AVOIDANCE ALTERNATIVES:

     1.  No Action:  State the impacts of this alternative, both positive and negative and whether
this alternative would meet your basic purpose and need.  Should include impacts that would not
occur as well as those that would occur, both environmental and social.

     2.  Water Conservation:  State the impacts of this alternative, both positive and negative and
whether this alternative would meet your basic purpose and need.  Also state whether all or a
portion of needs could be met with this alternative.  Discuss state requirements for such plans and
county or city’s existing water conservation measures.  Indicate current saving due to measures
already implemented and potential savings if further measures were taken.  Will the new
measures be implemented?

     3.  Recycle and Reuse of Wastewater:  State the impacts of this alternative, both positive and
negative and whether this alternative would meet your basic purpose and need.  Also state
whether all or a portion of needs could be met with this alternative.  Discuss issues such as
amount available, cost to treat, etc.  Are you currently doing this?  If so, what water savings were
produced?  What is the potential for increasing recycling of wastewater?  How much additional
savings could be generated?  Do you plan to do this?

     4.  Groundwater:  State the impacts of this alternative, both positive and negative and whether
this alternative would meet your basic purpose and need.  Any data concerning amount of yield
that could be obtained through groundwater and cost of constructing a ground water system
should be addressed.  Also potential for wells to be contaminated/costs of treatment.

     5.  Purchase of Water from an existing or proposed Regional Source:  State the impacts of this
alternative, both positive and negative and whether this alternative would meet your basic
purpose and need.  Also state whether all or a portion of needs could be met with this alternative.
Discuss issues such as amount available, costs, reliability, etc.

     6.  Request Increase Withdrawal at Existing Intake Site:  State the impacts of this alternative,
both positive and negative and whether this alternative would meet your basic purpose and need.
Also state whether all or a portion of needs could be met with this alternative. Discuss issues such
as amount available, costs, reliability, etc.

    7.  Upland Constructed Flow Augmentation Reservoir:  State the impacts of this alternative,
both positive and negative and whether this alternative would meet your basic purpose and need.
Also state whether all or a portion of needs could be met with this alternative. Discuss issues such
as amount available, costs, reliability, etc.

B.  SURFACE WATER SUPPLY ALTERNATIVES:

     1.  Traditional Reservoir (no pumped storage):  This alternative would result in a reservoir
being built either on a stream or a river system to store water to supply the applicant’s and their



customers needs.  State the impacts of this alternative, both positive and negative and whether
this alternative would meet your basic purpose and need.  Impacts should be compared to
proposed project and other alternatives.  Issues such as differences in impacts to stream flows,
aquatic life movements, water quality impacts, etc must be addressed.  Would you require a larger
pool than a pump storage reservoir?  If so, how much bigger and how much increase in impacts.
Cost comparisons with other alternatives must include mitigation costs.

DESCRIBE SITES INVESTIGATED AND CRITERIA USED IN EVALUATION.  FOR COST
COMPARISON’S MAKE SURE PROJECT COST INCLUDES MITIGATION COSTS (No
need for this part if discussion shows that this alternative would not meet purpose and need or
would have substantially more impact than the project proposed regardless of where or how
constructed)  MUST HAVE THIS PART FOR PREFERRED ALTERNATIVE  AND NEED TO
COMPARE BASED ON A MONTHLY 7Q10 MINIMUM FLOW OPTION AND A 30/60/40%
MEAN ANNUAL FLOW OPTION (FOR RESERVOIRS) AS DESCRIBED IN DNR INTERIM
MINIMUM STREAM FLOW PROTECTION POLICY.

      2.  Construction of Several Reservoirs:  This alternative would allow the applicant as well as
each of its customers to construct their own reservoirs.  This alternative would likely result in
smaller impacts per reservoir; however, overall it is likely that the cumulative total impacts of all
the reservoirs ………………..(compare to proposed project and other alternatives).  Also discuss
costs and ability to construct a treatment system for such a project.  Cost comparisons with other
alternatives must include mitigation costs.  State the impacts of this alternative, both positive and
negative and whether this alternative would meet your basic purpose and need.

DESCRIBE SITES INVESTIGATED AND CRITERIA USED IN EVALUATION.  FOR COST
COMPARISON’S MAKE SURE PROJECT COST INCLUDES MITIGATION COSTS (No
need for this part if discussion shows that this alternative would not meet purpose and need or
would have substantially more impact than the project proposed regardless of where or how
constructed SUGGEST THIS BE SERIOUSLY DISCUSSED IF PREFERRED ALTERNATIVE
IS A RESERVOIR)  MUST HAVE THIS PART FOR PREFERRED ALTERNATIVE  AND
NEED TO COMPARE BASED ON A MONTHLY 7Q10 MINIMUM FLOW OPTION AND A
30/60/40% MEAN ANNUAL FLOW OPTION (FOR RESERVOIRS) AS DESCRIBED IN
DNR INTERIM MINIMUM STREAM FLOW PROTECTION POLICY.

      3a.  River or Stream Intake System (no storage reservoir):  This alternative would consist of
construction of water intake lines on a stream or river large enough to provide the volume of
water needed by the applicant.  State the impacts of this alternative, both positive and negative
and whether this alternative would meet your basic purpose and need.  Address whether you have
a viable alternative source and impacts this would have on source water compared to proposed
alternative and all other alternatives.  Cost comparisons with other alternatives must include
mitigation costs.  Could you get water during moderate and low flows? Discuss reliability of
water source and cost of constructing system.  What if our users come on line in the same
system?

DESCRIBE SITES INVESTIGATED AND CRITERIA USED IN EVALUATION.  FOR COST
COMPARISON’S MAKE SURE PROJECT COST INCLUDES MITIGATION COSTS (No
need for this part if discussion shows that this alternative would not meet purpose and need or
would have substantially more impact than the project proposed regardless of where or how
constructed)  MUST HAVE THIS PART FOR PREFERRED ALTERNATIVE  AND NEED TO
COMPARE BASED ON A MONTHLY 7Q10 MINIMUM FLOW OPTION AND A 30%



MEAN ANNUAL FLOW OPTION AS DESCRIBED IN DNR INTERIM MINIMUM STREAM
FLOW PROTECTION POLICY.

       3b.  River or Stream Intake with One Storage Reservoir :  Utilize a stream as the supply
source and a storage reservoir that would augment the water supplied by the stream during
drought conditions, when stream withdrawal would be curtailed.  Such a system can operate in
several ways (describe ways).  State the impacts of this alternative, both positive and negative and
whether this alternative would meet your basic purpose and need.  Cost comparisons with other
alternatives must include mitigation costs.

DESCRIBE SITES INVESTIGATED AND CRITERIA USED IN EVALUATION.  FOR COST
COMPARISON’S MAKE SURE PROJECT COST INCLUDES MITIGATION COSTS (No
need for this part if discussion shows that this alternative would not meet purpose and need or
would have substantially more impact than the project proposed regardless of where or how
constructed)  MUST HAVE THIS PART FOR PREFERRED ALTERNATIVE  AND NEED TO
COMPARE BASED ON A MONTHLY 7Q10 MINIMUM FLOW OPTION; A 30/60/40%
MEAN ANNUAL FLOW OPTION (FOR RESERVOIRS) AND A 30% MEAN ANNUAL
FLOW OPTION (FOR DIRECT INTAKE) AS DESCRIBED IN DNR INTERIM MINIMUM
STREAM FLOW PROTECTION POLICY.

       4.  Construction of Several Intakes with Storage Reservoirs:  This alternative would involve
construction of several reservoirs with stream or river intakes.  State the impacts of this
alternative, both positive and negative and whether this alternative would meet your basic
purpose and need.  Cost comparisons with other alternatives must include mitigation costs.

DESCRIBE SITES INVESTIGATED AND CRITERIA USED IN EVALUATION.  FOR COST
COMPARISON’S MAKE SURE PROJECT COST INCLUDES MITIGATION COSTS (No
need for this part if discussion shows that this alternative would not meet purpose and need or
would have substantially more impact than the project proposed regardless of where or how
constructed)  MUST HAVE THIS PART FOR PREFERRED ALTERNATIVE  AND NEED TO
COMPARE BASED ON A MONTHLY 7Q10 MINIMUM FLOW OPTION; A 30/60/40%
MEAN ANNUAL FLOW OPTION (FOR RESERVOIRS) AND A 30% MEAN ANNUAL
FLOW OPTION (FOR DIRECT INTAKE) AS DESCRIBED IN DNR INTERIM MINIMUM
STREAM FLOW PROTECTION POLICY.

     5.  Increase Size/Yield of Existing Reservoir:  State the impacts of this alternative, both
positive and negative and whether this alternative would meet your basic purpose and need.  Cost
comparisons with other alternatives must include mitigation costs.

DESCRIBE SITES INVESTIGATED AND CRITERIA USED IN EVALUATION.  FOR COST
COMPARISON’S MAKE SURE PROJECT COST INCLUDES MITIGATION COSTS (No
need for this part if discussion shows that this alternative would not meet purpose and need or
would have substantially more impact than the project proposed regardless of where or how
constructed)  MUST HAVE THIS PART FOR PREFERRED ALTERNATIVE  AND NEED TO
COMPARE BASED ON A MONTHLY 7Q10 MINIMUM FLOW OPTION AND A 30/60/40%
MEAN ANNUAL FLOW OPTION (FOR RESERVOIRS) AS DESCRIBED IN DNR INTERIM
MINIMUM STREAM FLOW PROTECTION POLICY.

C.  MINIMIZATION ALTERNATIVES:



      1.  Combine Water Conservation With Applicant’s Proposal:  State the impacts of this
alternative, both positive and negative and whether this alternative would meet your basic
purpose and need.

       2.  Combine Groundwater Use With Applicant’s Proposal:  State the impacts of this
alternative, both positive and negative and whether this alternative would meet your basic
purpose and need.

        3.  Reduce the Size of the Reservoir For Applicant’s Proposal:  State the impacts of this
alternative, both positive and negative and whether this alternative would meet your basic
purpose and need.

        4.  Continue Use of Existing Water System with Construction of a Smaller Reservoir:  State
the impacts of this alternative, both positive and negative and whether this alternative would meet
your basic purpose and need.

        5.  Combine Waste Water Flow Augmentation with River Intake:  State the impacts of this
alternative, both positive and negative and whether this alternative would meet your basic
purpose and need.

D.  CONCLUSION:  Detailed discussion of all practicable alternatives that would meet the
project purpose and need.  State conclusions and preferred alternative.  Should include a matrix
that indicates evaluation criteria, potential impacts, cost (including mitigation costs), yield, etc for
each alternative considered in detail.
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Appendix B
Approach and Methodology

This appendix summarizes the approach and methodology used in developing the projected
water demands and conservation savings.  A detailed discussion of the methods used for
development of the population and employment projections is provided in Appendix C.

Water Demand Methodology
The “Demand Side Management Least Cost Planning Decision Support System” (DSS)
model is a Microsoft Excel-based application that provides a framework for developing
water demand forecasts, end-use models, and a benefit/cost analysis of selected demand
management programs.  The DSS model has a level of automation that enables users to
perform complex calculations without creating and copying formulas on their own.  The
risk of errors is minimized by the use of third party references in formulas and the
protection of all cells that are not designated for input.  In order to analyze the potential
demand management programs, a large number of costs and benefits must be considered.
The DSS model provides  a structure to consider the costs and benefits and has the
following components:

• A breakdown of current water use by customer class and by end use

• Parameters to forecast growth in water demand

• Fixture models to help calibrate current water use estimates

• An evaluation of benefits (i.e., operation and management [O&M] cost savings, present
value of capital deferrals, or downsizing)

• Worksheets for several types of conservation programs, including rate changes, fixture
retrofitting, education and audit programs, unaccounted-for-water

• A mechanism for combining individual measures into programs with multiple measures
to avoid double-counting of water savings

DSS model output includes:

• A baseline water demand forecast with no additional conservation measures applied
(beyond plumbing codes and standards)

• Water savings, benefits, costs, and cost  per unit water saved for individual conservation
measures

• The present value of benefits, costs, and benefit/cost ratios for various combination of
measures called “demand management programs”

• New demand forecasts with demand management programs
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The DSS model was used to develop water demand projections and evaluate potential
demand management programs for the 44-county study area.  Based on the aggregation
approach discussed in Section 2.1 for the study area, a separate model was developed to
estimate current and projected water demand for each of the following water supply
management areas:  Broad River, Coosa-Tallapoosa, Upper Chattahoochee, Upper Flint,
Upper Ocmulgee-Upper Oconee, and the Metro Atlanta Core/Middle Chattahoochee.  The
DSS model was used to complete the following tasks for each management area:

• Calibrated ”baseline” model – developed calibrated base year (2001) water consumption
totals and projected base year demands to 2030 based on population and employment
projections

• Evaluation of Demand Management Programs – evaluated 17 conservation measures
grouped into 3 demand management programs

Figure B-1 summarizes the modeling approach used for the DSS Baseline module, which
calculates water demands (average day annual raw water withdrawal) from the base year,
2001, to the year 2030.  The process begins by incorporating water use data from various
customer classes (residential, commercial, industrial, agricultural, etc.) and end use (toilets,
showers, faucets, laundry, outdoor, etc.) consumption estimates to create a profile of water
consumed by customer class.  Population and employment information for the base year is
related to water use to ensure that enough water is distributed in each of the categories to
account for people living in the area. For example, once the total base year water demand is
estimated, a per capita water use is calculated.  A high value (compared to established
ranges) for consumption per capita may indicate that the total water demand is too low and
that a water utility may have been excluded in the data collection effort. This provides a
calibrated model for the base year in which water demand includes no conservation
programs beyond those associated with plumbing codes currently enforced.  Population
and employment growth projections are then applied to the base year estimates to achieve
water demand projections for future years.  The ”demand” takes into account the amount of
water consumed by customers in the basin and the unaccounted-for water (i.e., water losses
from the raw water intake point to the final delivery of water to customers in the service
area).

Water use data by customer class is a required input to develop demand projections.  The
Metro Atlanta Core/Middle Chattahoochee model is comprised entirely of counties
modeled under the Metropolitan North Georgia Water Planning District (District) study; as
a result, this model is a summation of six county models from the District, and no new
demand data were collected.  Water production for the base year and consumption
information provided by utilities and the Georgia EPD (EPD) were incorporated in the
DSS models for demand development and calibration purposes. The following discussions
provide an overview of the data collection approach and the model calibration process used
in developing the five other models.
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DSS Data Collection Approach
Sixteen of the 44 counties within the study area were modeled under the District study;
information from those counties was included in the appropriate model during this study.
The DSS model requires six categories of information to develop a calibrated baseline
model, including:

• Water production
• Water user categories
• Water consumption by category
• Number of billing accounts by user category
• Indoor and outdoor use by category
• Demographic forecasts

Water Production Information
Water production information was collected from the EPD’s Water Resources
Management Branch, Water Resources Municipal and Industrial Program, and the Drinking
Water Permitting and Engineering Program.  These sources provided raw water withdrawal
data for municipal and industrial permits and contact information for drinking water
permits.  The majority of utilities located in the 28 counties not covered by the District
project were contacted via telephone and information was requested for 1 to 5 years of raw
water withdrawal information.  Figure B-2 is an example of the phone questionnaire that
was used when requesting  information from utilities.

FIGURE B-1
DSS Modeling Methodology for Baseline Demands
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As part of the data collection process, agricultural permit information was obtained from
the Water Resources Management Branch that included the permit issue date, permit limit,
type of permit (surface or groundwater), and acres irrigated.  However, there are presently
no requirements for reporting actual water use.  Therefore, usage related to agricultural
permits was estimated using an average irrigation amount of 8 inches per irrigated acre per
year, based on currently available studies (Thomas et al, 2001; Evans et al., 1998).  The
average irrigation amount was applied to the total irrigated acreage listed in the withdrawal
permit to estimate agricultural water use. Actual irrigation amounts vary by crop and the
amount of rainfall.

FIGURE B-1
DSS Modeling Methodology for Baseline Demands
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Water User Categories
In an effort to represent the actual water demand for these areas as accurately as possible,
the following water user categories were selected based on information received for the 28
counties:

• Single-family residential (RSF)
• Multi-family residential (RMF)
• Commercial (COM)
• Industrial (IND)
• Institutional (INS)
• Self-supplied
• Agricultural
• Wholesale

It should be noted that for the purposes of this study, the evaluation of water supply needs
focused on supply and demands from municipal and industrial uses that are publicly
supplied.

Water Consumption and Number of Accounts by User Category
When calibrating consumption based on public water utility records, self-supplied and
agricultural water use were excluded; however, these categories are included in
consumption totals, so that total water demand can be reconciled to population figures.
Consumption and account information was requested from nearly all known surface water
permit holders, and from many utilities that use groundwater.  Monthly consumption and
account information by user category for 1 to 5 years was requested and used when
available.  When information at this level of detail was not available, annual consumption
and account information was requested.

For counties modeled under the District project, information was used from those models
and no additional information was collected.  Agricultural permit information was obtained
from the Water Resources Management Branch and included the permit issue date, permit
limit, type of permit (surface or groundwater), and acres irrigated.  Water was placed in the
“wholesale” category when a city or entity located within the management area purchases
water from a municipality located within the management area.  Additionally, industrial
permitted consumption excluded power and hydroelectric power plant use.  Although
power plants withdraw an extremely large amount of raw water, the primary use is for
cooling water.  The cooling water is returned to the water source with negligible loss, so it
was not included as a net withdrawal.  Once cooling towers become more widely used by
power plants in Georgia, losses due to evaporation in cooling towers will need to be
estimated.

Table B-1 summarizes the sources and methodology used to derive consumption and
account information for each management area model.  Since all except one of the
management areas (Broad River) contain counties studied under the District project, most
categories include a combination of (1) information collected from utilities in the 28 counties
not studied under the District project, and (2) information used in the models from the
District project.
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TABLE B-1
Model Input Summary−Number of Accounts and Consumption Estimates
Appendix B - Approach and Methodology

User Category Number of Accounts Consumption Estimate

Residential Single-Family (a)  accounts reported by the utility
AND/OR

(b)   number of single-family households
reported by the U.S. Census data

(a)  actual billed water use reported by
the utility

(b)  a representative use per account
from District counties located
within the management area and
water use calculated from partial
utility data.

Residential Multi-Family • accounts reported by the utility
AND/OR

• number of multi-family buildings
from U.S. Census data

• actual billed water use reported by
the utility AND/OR

• calculate the number of multi-
family units from U.S. Census
data and apply 2.1 persons per
household using 67 gcd.

Commercial • accounts reported by the utility OR

• calculate number of accounts by
using the average employees per
account from District study counties
and total number of employees in
the management area

• consumption reported by utilities
AND/OR

• calculate consumption by applying
a reasonable gpd/account to the
number of accounts

Industrial • use accounts from number of
industrial permit holders provided
by the Water Resources
Management Branch AND

• number of accounts reported by
utilities

• raw water withdrawal values
provided by the EPD’s Water
Resources Management Branch
AND

• consumption totals reported by
utilities

Institutional • number of accounts reported by
utilities AND/OR

• number of accounts from District
study counties

• consumption totals reported by
utilities AND/OR

• consumption totals from District
study counties

Self-Supplied • number of accounts was derived
from the number of mobile
homes/trailers reported in U.S.
Census data AND

• number of accounts from District
study counties

• consumption was calculated
based on an assumed value of
350 gpd/account.  This is higher
than the typical 240 gpd/account
that residential homes use,
because self-supplied users could
include commercial and industrial
users who typically use more
water AND

• consumption totals reported by
District Study counties

Agricultural • number of accounts used was
estimated by totaling the number of
permit holders provided by the
Water Resources Management

• consumption was estimated by
applying a factor of 8 inches per
acre per year to the reported
irrigated acres
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TABLE B-1
Model Input Summary−Number of Accounts and Consumption Estimates
Appendix B - Approach and Methodology

User Category Number of Accounts Consumption Estimate
Branch

Wholesale • number of accounts reported by
utilities AND

• number of accounts from District
study counties

• consumption totals reported by
utilities AND

• consumption totals from District
study counties

gcd= gallons per capita per day
gpd/account = gallons per day per account

In this study, a category for agricultural use was added to represent the more than 700
agriculture permit holders within the 44-county study area.  Agricultural permits are issued
to agricultural land and golf courses for irrigation purposes.  While the permitted monthly
average was provided in the database, agriculture permit holders are not required to report
actual raw water withdrawal. Using the permitted limit for the actual withdrawal would
yield an extremely disproportionate percentage of water use when compared to the other
user categories.  Therefore, several alternatives were researched in order to develop a more
reasonable estimate of actual water consumed for irrigation.

The University of Georgia College of Agricultural and Environmental Sciences was funded
by the EPD to complete a research project called “Agricultural Water:  Potential Use and
Management Program in Georgia” (Ag Water PUMPING).  The goal of the program was to
gain a better understanding of actual agricultural water withdrawals during the growing
season throughout Georgia, for both surface- and groundwater.  While the study
concentrated more on areas in south Georgia where agriculture is more prevalent, seven
counties in the study area were covered. The average irrigation amount from the Ag Water
PUMPING study for the year 2000 ranged from 6.2 to 13.6 inches for selected crops over a
full season.  The irrigation average for all four crops studied was 9.2 inches.

In a joint study conducted for the Georgia Department of Natural Resources,  EPD, and
Georgia Geologic Survey (Evans et al., 1998), estimates for average annual irrigation rates
ranged from 7 to 12 inches for an average and dry year, respectively.

Information collected from the U.S. Geological Survey (USGS) was also used for comparison
to help determine an appropriate irrigation application rate.  A report (USGS, 2003) listed
the amount of irrigated land, withdrawal amounts, and consumptive use by county.  The
estimated total withdrawal for the 44-county study area in 2000 was 20 million gallons per
day (mgd.)

A representative of the EPD Agricultural Permitting Unit suggested in a phone
interview that a factor of 10 inches per acre per year should be applied to the reported
irrigated acreage provided by the EPD.  However, this factor is for the entire state of
Georgia.  Because south Georgia is more heavily farmed and irrigated, a factor smaller than
10 was suggested.  Based on the  EPD-suggested factor of 10 in/ac/yr and 5 in/ac/yr, a
total water use for the study area was calculated and compared to the totals from the USGS
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Water Use report. Based on a comparison of the estimates for each county and selection of a
value that was consistent with the USGS estimates, a factor of 8 in/ac/yr was chosen.  This
value falls between the average irrigation amounts from the AG Water PUMPING study
and the Irrigation Conservation Practices study referenced above.

Indoor/Outdoor Use by User Category
The percentage of indoor and outdoor use was estimated by examining seasonal trends in
consumption totals.  Water use during the winter months is typically indoor use only and
the outdoor water use can be estimated by reviewing  the additional use during the non-
winter months.  Percentages used in the District models were also taken into consideration.
As a starting point for distributing water use between end uses for indoor and outdoor
water use (faucets, toilets, showers, etc.), end use percentages were taken from two studies
entitled “Residential End Uses of Water” and “Commercial End Uses of Water,” published
by the American Water Works Association Research Foundation (AWWARF). These studies
evaluated indoor water use in 12 cities and developed fixture uses per capita per day and
overall percentage of use by major water-using appliances.

Demographic Forecasts
Demographic forecasts are used to derive  the base year water demand for the various user
categories (defined above). Refer to Appendix C for a discussion of the methodologies
associated with development of population and employment projections.  The following
demographic forecasts were used in the six models:

• Total population – growth is used to project institutional accounts

• Residential single-family population – growth is used to project single-family
residential accounts

• Residential multi-family population – growth is used to project multi-family residential
category accounts

• Employment – growth is used to project commercial and industrial accounts

• Self-supplied population – growth is used to project self-supplied category accounts

• Wholesale population – growth is used to project wholesale category accounts

• Irrigated acres – growth is used to project agricultural category accounts

Generally, the rate of change for the demographic forecasts determines the growth rate of
accounts for each category.  The population projections (described in Section B-2) for ”total
population” were divided into RSF, RMF, self-supplied, and wholesale populations.  RMF
and self-supplied populations are derived using an average “persons per household”
number.  The population of the wholesale customer category was estimated either by using
the EPD contact list or by applying an appropriate per capita value to estimate the
population served by the wholesaler.  RSF population was estimated by using the total
publicly supplied population, less the RMF population.  Employment growth determines
growth in the commercial and industrial categories, since the number of jobs in an area is
tied to commercial and industrial water use.
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The agricultural accounts are increased or decreased according to the rate of change in
irrigated acres, since water use will likely fluctuate according to the change in irrigated
acres.  This information was derived from a couple of sources.  The National
Environmentally Sound Production Agriculture Laboratory (NESPAL) of the University of
Georgia’s College of Agricultural and Environmental Sciences was formed to address
agricultural issues through research and education.  Through the NESPAL website
(http://nespal.cpes.peachnet.edu/), a summary of facts and figures for Georgia irrigation
was provided.  The irrigated area for 20 categories of crops was totaled by year for 11 years
between 1970 and 2000. For each year, the irrigated acres per crop (8 crop categories) was
totaled. This study found that between 1995 and 2000, there was a growth in irrigated
acreage of 0.47% per year.

The Natural Resources Conservation Service (NRCS) maintains an inventory of cropland
use by state and by year.  For both cultivated cropland and noncultivated cropland, the
cropland use is listed for irrigated and non-irrigated categories.  Between 1992 and 1997,
there was a growth of 0.07% per year.  Based on these two sources, an average was
calculated to reflect the growth percentage estimate by which the irrigated acres would be
effected by; 0.273% per year was used.  These two rates were averaged, and the resulting
0.27% was used as the factor for estimating the increase in water use for irrigated acres. As
an area develops, the proportion of its residents using self-supplied water typically declines.
This decline occurs in part because water distribution lines are expanded into new areas and
existing residents who previously relied on self-supplied water connect to the municipal
system.  The proportion of residents with self-supplied water also decreases as developers
and new residents choose to build housing in areas with existing municipal water service.
Because of this decline, the change over the study period in the self-supplied population is
not directly correlated to the projected change in the water supply management areas’ total
populations.  While the population in each of the management areas is expected in increase,
the number of residents relying on self-supplied water is projected to decline over the study
period for each area.  For all of the areas, it is projected that the proportion of residents not
on a public water system will fall by 3.5 percent per year between 2001 and 2030.  This
represents a decline of 64.4 percent in the proportion of households using self-supplied
water.  The percentage decline in the actual number of residents not on public water varies
by management area, as each area’s total population is projected to grow at a different rate,
with some of the growth in areas unserved by public water.

Once the data collection process was completed, a calibration process was performed to
calculate base year consumption.

Modeling Calibration
There are several “checks” within the DSS model that are used to validate assumptions and
ensure that model results are reasonable and fall within national averages.  The calibrated
base year water demand estimates are driven by population and employment projections as
described above. Consumption per capita and withdrawal per capita values are examined to
confirm that there is adequate water supply to distribute among the population living
within the modeling area.  Employee per capita use for the commercial user category is also

http://nespal.cpes.peachnet.edu/)
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verified to be within national averages (Residential End Uses of Water, 1999) (Commercial
and Institutional End Uses of Water, 2000). Typical ranges include:

• Residential indoor water use of 55-75 gallons/capita/day

• Employee water use of 50 to 90 gallons/employee/day

Water consumption and the number of billing accounts for each category were estimated
using (1) actual consumption information as reported by the utilities and (2) census housing
characteristic data.  Once the initial base year estimates were made, the publicly supplied
water use was totaled and compared to the consumption totals reported by utilities.  The
estimated consumption totals were matched as closely as possible to the utility information,
while maintaining consumption per account values within established ranges.

Fixture models are another calibration component in the DSS model; each fixture model
calibrates the baseline end use to the frequency of fixture use.  For example, the amount of
single-family indoor use assigned to flushing toilets must allow for a reasonable number of
flushes by the occupants of the home.  The fixture model use is calculated by adjusting the
percentages of up to three classes of fixtures that have varying efficiencies.  For example,
low-flow toilets have been mandatory in new homes since plumbing codes took effect in the
mid-1990s.  By matching up the percentage of new homes since the mid-1990s, and
increasing that percentage slightly to account for the natural replacement of fixtures, a
reasonable estimate of toilet use for all residential homes can be estimated.  While the
baseline portion of the model does not take into account conservation measures, it does
model plumbing codes so that the future demand can reflect the effects of new construction
and natural replacement on indoor water use.

Fixture models are calibrated by entering the number of uses per day so that the water use
estimated by the fixture model matches the end use in the baseline module.  The number of
uses per person per day is checked so that it falls within a reasonable range of values
provided by the AWWARF Residential End Uses of Water study (AWWARF, 1999). For
example, the national average toilet flushes was measured in that study to be 5.05 per
person per day and the range was 4.5 to 5.5.  Thus a typical home with three persons and an
average flush volume can be expected to use about 45 gallons per day to flush toilets.
Fixture models are normally set up for toilets, showers, and clothes washers, separately, for
single-family and multi-family user categories.

Once the base year consumption is calibrated using the fixture models, and various per
capita values are verified to be within established ranges, the baseline worksheet is
calculated so that the base year values are projected out to 2030.  The average annual daily
demand is calculated for each year between 2001 and 2030 and reflects demand that takes
into account the effect of plumbing codes.

Water Conservation Methodology
Once the baseline demand is calculated, the second component of DSS modeling is the
selection and evaluation of a number of conservation measures. The costs and benefits of
these measures are evaluated independently and then packaged into three programs of
increasing aggressiveness.  This section describes the conservation measure selection
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process and specific information that was used to evaluate each of the conservation
measures.

Conservation Measure Selection
The District study initially considered 100 conservation measures which, after a screening
process, were reduced to a list of 25 measures retained for further evaluation. The 25 conser-
vation measures from the District study were reviewed for their applicability to the larger
44-county study area. Based on the demographics and land uses within the larger study
area, several measures were dropped and others were added to address agriculture-related
uses outside the metro Atlanta area for a total of 21 measures.  In order to identify measures
most applicable to this area, each potential measure was evaluated based on four qualitative
criteria (also used for the District study):

• Technology/Market Maturity
• Service Area Match
• Customer Acceptance/Equity
• Better Measure Available

Three of the four criteria were evaluated by the project team and the fourth criterion was
evaluated by attendees at public involvement meetings. Public meetings were held in Rome,
Athens, and Atlanta to review project status and gain input on the proposed water
conservation measures. Attendees at the public involvement meetings were asked to score
each of the measures with respect to its customer acceptance/equity on a scale of 1 to 5
based on the presentation and descriptions offered in handouts. Measures were grouped
into the following categories and the applicable customer class, estimated water reduction
percentage, and cost of water saved from the District study were presented for each
measure:

• Regulatory Options
• Rebate and Incentive Options
• Pricing Options
• Education Options

Participants also chose the five measures that they felt were most important and the five
measures they would not want to be evaluated or implemented. Table B-2 summarizes the
responses collected from the public meetings.  The ‘Public Meeting Total Points’ column
represents the total points scored for each measure, with a possible score ranging from 1 to 5
per measure.  Conservation pricing, agricultural metering, and unaccounted-for water
(UAW) measures scored the most points, at 102, 99, and 96, respectively.  The ‘total red’
column indicates the  number of times the measure was chosen as one of five measures
participants would not want to be evaluated or implemented, while the ‘total green’ column
indicates the number of times participants labeled the measure as one of their top five to be
evaluated or implemented. The measures participants would least want to have
implemented are the rebates for coin-operated efficient clothes washers and UAW
Reduction measures.  The apparent contradiction between the high total points score and
high ‘total red’ score for UAW Reduction is presumably attributable to varying
interpretations of the questions.  Conservation rates, agricultural metering, and public
education were the top three programs chosen to be evaluated/implemented.  These results
were included in the evaluation as part of the Customer Acceptance/Equity criteria.
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TABLE B-2
Conservation Measure Evaluation – Public Meeting Results
Appendix B – Approach and Methodology

Measure
Public

Meeting
Total

Points

Total
Red

Total
Green

Cost of Water
Saved ($/1000

gal)

Average
Water

Savings
(mgd)

Water
Utility

Benefit
Cost
Ratio

 Community
Benefit

Cost Ratio

Regulatory Options:

1. Toilet retrofit on resale 89 5 8 $0.02-0.04 6.71 58.26 44.73

2. Rain sensor regulations 91 2 8 $0.39 0.48 6.06 0.61

3. Landscape requirements
(excluding RSF)

82 5 4 $0.24 1.36 3.96 0.35

4. Self-closing faucets on new
Industrial, Commercial and
Institutional (ICI) buildings

85 1 5 $0.08 0.79 36.16 0.94

5. Require 0.5-gal/flush
urinals in new ICI buildings

88 1 9 $0.07 0.85 40.02 40.02

6. Efficient process equipment 87 5 3 $0.68 0.31 4.17 0.31

7. Agricultural Metering
Program

99 1 14 NA NA NA NA

Rebate and Incentive
Options:

8. Rebates for coin-op
efficient clothes washers

73 10 0 $0.14 0.46 14.32 28.58

9. Distribute retrofit kits 72 5 2 $0.52 2.38 2.73 10.00

10.  Residential water audits 83 4 0 $1.83 1.75 0.60 0.83

11. Modified residential water
audits.

NA NA NA NA 0.57 0.63 0.89

12. Submeter multi-family 93 5 3 $0.08 3.01 45.05 2.18

13. Commercial water audits 87 2 1 $0.53 1.87 2.04 1.24

14. Commercial toilet/urinal
rebates

82 4 4 $0.27 2.68 5.15 2.58

15. Restaurant low-flow spray
nozzles

82 3 2 $0.51 0.20 2.91 6.15

16. Hotel/motel water audits 88 2 2 $1.12 0.15 1.90 1.34

17. Irrigation audits of large
turf areas

80 3 1 $2.25 0.89 0.59 0.45

18. UAW Reduction (audits &
leak detection)

96 7 6 $0.22 18.04 4.88 4.88

Pricing Options:
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TABLE B-2
Conservation Measure Evaluation – Public Meeting Results
Appendix B – Approach and Methodology

Measure
Public

Meeting
Total

Points

Total
Red

Total
Green

Cost of Water
Saved ($/1000

gal)

Average
Water

Savings
(mgd)

Water
Utility

Benefit
Cost
Ratio

 Community
Benefit

Cost Ratio

19. Conservation rates 102 0 30 $0.04 13.75 61.71 79.92

Education Options:

20. Increase public education 92 0 12 $0.77 4.21 1.36 2.65

21. Xersicape
City/County/Utility buildings

95 0 4 $1.07 0.03 2.60 0.45

22. Targeted Public Education
for Agricultural Users

94 1 2 NA NA NA NA

Notes:
UAW – Unaccounted for water
Shading indicates measure was deleted based on results of criteria screening process.

Responses from the public were incorporated, and an evaluation was completed by
comparing benefit/cost ratios and average water saved from District counties; the results of
this analysis are shown in Table B-2 After review of this information, measures where the
utility and community benefit/cost ratios were less than 1.0 were eliminated.  Additionally,
four of the measures had extremely low water savings relative to the other measures. Based
on that criterion, measures 6, 10, 11, 15, 16, 17, and 21 were initially eliminated.  While
residential water audits (number 10) generally do not have a high benefit/cost ratio, it is one
of the few measures that addresses single-family outdoor use, so this measure was modified
and retained to address public concerns following conservation pricing rate hikes. This
modification allows for the audits to be implemented only after conservation pricing takes
effect.  The conservation pricing measure increases the unit cost of water for higher volumes
of water used and/or during seasonal periods with higher demands.  Higher water bills for
those using large amounts of water generally generates interest in other ways to reduce
outdoor water use.  The modified residential water audit serves as not only a conservation
measure, but also as a customer service measure that gives customers information needed to
help reduce their water bills.  By implementing the measure at these limited times, the costs
are reduced so that the benefit/cost ratio increases slightly.

The ‘restaurant low-flow spray nozzles’ measure was also retained because the benefit/cost
ratios were good and the measure is relatively easy to implement. Benefit/cost and average
water savings information was not available for the  two agricultural measures (number 7
and 22) because they were added to address agricultural use and were not evaluated as part
of the District project.  Based on the screening process described above, 17 measures were
retained for evaluation of conservation savings potential using the DSS model. Table B-3
lists the measures that were retained and provides a brief description of each.
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TABLE B-3
Description of Selected Conservation Measures
Appendix B – Approach and Methodology

Measure Demand
Management

Program

Description

Regulatory Options:

1. Toilet retrofit on resale B,C Require 1.6-gal per flush toilets to be installed at the time
of sale of existing residential buildings

2. Rain sensor regulations B,C Adopt regulations for rain sensor/shut-offs on new
automatic irrigation systems and rain sensor rebate for
existing irrigation systems.

3. Landscape requirements
(excluding RSF)

C Draft an ordinance with landscaping requirements for new
properties (turf limits, native/ water-conserving species,
efficient irrigation system design standards).  Provide
personnel to educate those affected by the ordinance and
ensure effective implementation once the ordinance is
adopted.

4. Self-closing faucets on new
ICI buildings

C Require non-residential accounts to install automatic
(infrared sensor) or manual self-closing faucets for all new
customer or high use restrooms.

5. Require 0.5-gal/flush
urinals in new ICI buildings

C Require that new building be fitted with 0.5-gal/flush urinals
rather than the current standard of 1.0-gal/flush models.

6. Agricultural Metering
Program

B,C Require installation of meters on all permitted agricultural
water withdrawals and annual reporting of monthly volume
pumped.

Rebate and Incentive
Options:

7. Rebates for coin-op
efficient clothes washers

C Offer laundromat managers and/or washing machine
leasing companies rebates to retrofit or use efficient
clothes washers.

8. Distribute retrofit kits B,C Distribute retrofit kits, during an audit or through direct mail
solicitation, to older single-family residential homes.  The
kit could contain a low-flow showerhead; toilet leak-
detection dye tablets and displacement device or early
closure device; a faucet aerator, faucet washers to fix
leaky faucets; and a pamphlet on how to conserve water.

9. Modified residential water
audits.

B,C Water provider offers complete water audits for single-
family homes.  Focus would be on improving indoor and
outdoor water use.  Adapt techniques refined by others for
audit content/procedures.

10. Submeter multi-family B,C Require sub-metering on new multi-family units and
provide incentives for retrofitting existing apartment
buildings with sub-meters. Sub-metering would be
encouraged through water audits and direct mail
promotions, and possibly incentives to building owners.
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TABLE B-3
Description of Selected Conservation Measures
Appendix B – Approach and Methodology

Measure Demand
Management

Program

Description

11. Commercial water audits C Water provider targets high water-using accounts for this
commercial water audit program.  Accounts that agree to
participate in the program also agree to make a good faith
effort to install cost-effective water-conserving equipment.
Incentives could be offered to increase participation and
effectiveness.

12. Commercial toilet/urinal
rebates

B,C Selectively provide rebates or direct installation to
businesses to convert to efficient toilets/ urinals where they
are subject to high use, such as restaurants, theaters, etc

13. Restaurant low-flow spray
nozzles

C Provide free installation of 1.6-gpm low-flow spray nozzles
for the rinse and clean operation in restaurants.

14. UFW Reduction (audits &
leak detection)

A,B,C Audit the water distribution system every year and identify
the amount of water projected to be lost through leakage.
Periodically calibrate production meters and replace
customer meters, as necessary. Use leak detection
equipment to find leaks and, upon locating them, repair the
leaks as soon as possible.

Pricing Options:

15. Conservation rates B,C Implement water rates (by customer class to address
difference in water uses) that increase the unit cost of
water for higher volumes of water used and/or during
seasonal periods with higher demands.

Education Options:

16. Increase public education A,B,C Water provider distributes information to increase public
education (web site, public service announcements,
videos, CDs) addressing: trigger shut-off valves and hose
end timers and new home award programs; enhance
school education programs.

17. Targeted Public Education
for Agricultural Users

A,B,C Develop public education program targeted specifically for
agricultural users through local extension service to
promote efficient irrigation methods and water application
rate recommendations by crop.
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DSS Modeling of Conservation Measures
The DSS model includes one evaluation sheet for each conservation measure that was
selected for evaluation. The costs and benefits of each measure were evaluated and the
average water savings calculated based only on that particular measure. Figure B-3 shows
various conservation measures in relation to how they are evaluated in the model using one
of four categories (water pricing, fixture modeling/retrofit program, general conservation
measure, unaccounted-for-water reduction). Water pricing sheets were used to calculate the
impact of each end use caused by water rate changes. Price elasticities, dates, and impacts
for a transition to pay-for-use pricing, forecast price paths and consumer price indices for
forecast period, and annual implementation costs can be entered into the pricing sheets to
generate water use reduction estimates. The fixture modeling/retrofit program sheets are
used to evaluate measures that replace water-using appliances, landscape measures, and
changes in building and landscaping codes. The impact of natural changes in the types of
water-using appliances can also be calculated without having a specific measure attached to
the end use. The ‘general measure’ sheets are designed to evaluate measures associated with
education and audit programs. Finally, the ‘Unaccounted-for Water Measure’ sheet is used
to evaluate the water use impact when reducing the water losses associated with publicly
supplied water to a target percentage from the existing unaccounted-for water percentage.

Conservation Impact
Modules

• Water Pricing
• Fixture Modeling/Retrofit

Program
• General Conservation

Measure
• Unaccounted-for Water

Reduction
• Custom-Built Sheets

Measure Evaluation Sheets
Stand-alone measure evaluation

Program Evaluation Sheets
Bundled measures evaluation

Water/WW Forecasts with conservation

• Operational Costs
• Energy Use
• Capital Works
• Schedule

• Demographic Forecasts
• End Use Breakdown
• End Use Forecasts
• Baseline Demands

Baseline Module

Savings Module

FIGURE B-3
DSS Modeling Structure
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Each type of sheet is used to calculate the utility and community benefit/cost ratios, cost of
the measure per unit of water saved, and net utility benefit.

Since each conservation measure has one or more specific end use targets, the water savings
are also calculated at the end-use level.  For example, the self-closing faucets measure for ICI
user categories specifically calculates savings by faucets in those user categories.  The
calculations of benefits are based on savings in water and wastewater facility operations and
maintenance, as well as savings from deferred capital improvement projects.  Present value
analysis is used to discount costs and benefits to the base year.  All of this combined
information is used to calculate the benefit/cost ratios. The various costs and benefits are
defined below:

• Utility benefits and costs – The benefits and costs the utility would receive or spend.

• Community benefits and costs – Community benefits equal utility benefits plus
customer energy benefits.  Community costs include utility and customer costs.

• Water benefits – a typical unit value for avoiding water treatment costs of $1,500 per
million gallons and avoiding wastewater treatment costs of $250 per million gallons of
reduced dry weather flow.

• Costs for the utility – includes set-up costs, annual administration, and payment of
rebates or purchase of other devices specified in the design of the measure.

• Customer costs -  includes costs to the consumer for implementing the measure and
maintaining its effectiveness over the life of the measure.

The grouping of measures into demand management programs requires a method to
account for measures targeting water reduction on identical end uses.  This is computed by
multiplying water use reduction factors together at the end-use level; this factor is 1.0 minus
the water savings, expressed as a decimal.

For each conservation measure evaluation sheet, several items are required as input:

• Base year water use
• Targeted end uses
• Market penetration (percentage of accounts participating per year)
• End use water savings

Base year water use was derived in the baseline water demand portion of the model
(described in B-1).  Demographic data required for this task included service area
population, total dwelling units, and residential and non-residential demand.  Again, these
items were used in developing base year use estimates. ”Market penetration” describes the
percentage of existing customers who will be participating in the measure by the end of the
measure life.  The market penetration is based on the overall design of the measure, and
draws on experience from similar measures implemented by other water utilities.  Table B-4
summarizes the market penetrations used in this analysis.
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TABLE B-4
Market Penetration of Conservation Measures
Appendix B - Approach and Methodology

Measure Applicable
Customer Classes(3)

Market Penetration by End Of
Program

REGULATORY OPTIONS:

1. Toilet retrofit on resale RSF, RMF, COM ~100%
(varies by county ~7%/yr)

2. Rain sensor regulations RSF, RMF, COM, INS 75% of 10 - 25%(2)

3. Landscape requirements (excluding RSF) RMF, COM, INS 50 - 75%(2)

4. Self-closing faucets on new ICI buildings COM, INS, IND 90%

5. Require 0.5-gal/flush urinals in new ICI
buildings (1) COM, INS, IND 90%

6. Agricultural Metering Program AG 90%

REBATE AND INCENTIVE OPTIONS:

7. Rebates for coin-op efficient clothes
washers RMF, COM 25% of number in county

8. Distribute retrofit kits RSF, RMF 75% of existing non-low-flow
(varies by county)

9. Modified residential water audits. RSF, RMF 10%

10. Submeter multi-family RMF
25% Exist.
50% New

11. Commercial water audits COM, INS, IND 30% of Top 40%

12. Commercial toilet/urinal rebates COM
40% Toilet,
50% Urinal

13. Restaurant low-flow spray nozzles COM 25% of number in county

14. UFW Reduction (audits & leak detection) SYS All for UFW > 15%

 PRICING OPTIONS:

15. Conservation rates ALL 100%

EDUCATION OPTIONS:

16. Increase public education RSF 100%

17. Targeted Public Education for Agricultural
Users

AG 100%

Notes:

(1) Measure is targeted at new accounts only.
(2) Lower value is for more rural counties, higher value is for more urban counties.
(3) RSF: Residential Single-Family; RMF: Residential Multi-Family; COM: Commercial; IND: Industrial; INS:

Institutional; SYS: System; ALL: All Customer Types; AG: Agricultural
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End use water savings used in the measure evaluation are shown in Table B-5.  For each
measure, a percent reduction in water use for each affected end use  was applied to the total
water assigned to each end use.  Also included in the table are the number of years the
measure is active, after which time the water savings will go to zero.  “Program length”
refers to the length of time the measures within the program are required to be active to
reach and sustain full market penetration.  If the device or measure has a useful life of some
number of years, i.e., is not permanent, then it must be replaced with a new one when the
useful life is exhausted or else the water savings will erode.  For example, water audits must
be repeated, or replaced with another audited account, after their useful life, or the water
savings will disappear.

TABLE B-5
End Use Water Savings of Conservation Measures
Appendix B Approach and Methodology

Measure
Applicable
Customer
Classes

Water Use Reductions
For Targeted End

Use(s)

Program
Length,
years

Measure
Life, years

REGULATORY OPTIONS:

1. Toilet retrofit on resale RSF, RMF, COM
~50% of Toilet use,

varies with current toilet
stock

Varies with
resale rate
~10 years

permanent

2. Rain sensor regulations RSF, RMF, COM,
INS 20% Irrigation indefinitely permanent

3. Landscape requirements
(excluding RSF) RMF, COM, INS 20% Irrigation indefinitely permanent

4. Self-closing faucets on new
ICI buildings COM, INS, IND 25% of Faucet end use 10 permanent

5. Require 0.5-gal/flush urinals
in new ICI buildings COM, INS, IND 50% of Urinal use indefinitely permanent

6. Agricultural Metering Program AG 5% Indefinitely permanent

REBATE AND INCENTIVE OPTIONS:

7. Rebates for coin-op efficient
clothes washers RMF, COM 35%-Laundry 5 permanent

8. Distribute retrofit kits RSF, RMF 21% - Shower 5 permanent

9. Modified residential water
audits. RSF, RMF 5% - Internal, 10% -

Leaks & Exterior

Three years
after rate
increase

5

10. Submeter multi-family RMF 15% Indoor uses
5 for Exist.,
Indefinite for

New
permanent

11. Commercial water audits COM, INS, IND 15% all end uses 10 permanent

12. Commercial toilet/urinal
rebates

COM

COM

50% of Toilet use

50% of Urinal use

5

10
permanent
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TABLE B-5
End Use Water Savings of Conservation Measures
Appendix B Approach and Methodology

Measure
Applicable
Customer
Classes

Water Use Reductions
For Targeted End

Use(s)

Program
Length,
years

Measure
Life, years

13. Restaurant low-flow spray
nozzles COM, INS 50% of Kitchen Spray

use 5 permanent

14. UFW Reduction (audits &
leak detection) SYS Reduce UFW to 15% indefinitely 5

PRICING OPTIONS:

15. Conservation rates ALL

Convert to Seasonal
rates; Indoor elasticity –
0.05, Outdoor elasticity –

0.2

indefinitely permanent

EDUCATION OPTIONS:

16. Increase public education RSF 2% all end uses Indefinitely 2

17. Targeted Public Education for
Agricultural Users AG 2% Indefinitely 2

Costs used in the conservation evaluation are presented in Table B-6.  Costs, developed
based primarily on industry knowledge and experience on similar projects, are broken
down by unit costs for the utility and customer, set-up costs, and annual administration
costs incurred by the utility.  Costs can include incentive costs, fixed costs (e.g., marketing),
variable costs (e.g., staffing for the measures, maintaining equipment), and various one-time
set-up costs.  The set-up cost can include planning by utility staff or consultants, pilot
testing, and preparation of marketing materials.  Costs were spread over the time period
(2003 through 2030) according to the implementation period for the particular measure.
While some costs were evaluated equally over the time period, others are incurred only for
the first 3 to 5 years until the implementation period is complete and only annual
maintenance costs remain.  Costs do not account for lost revenue from reduced water sales
because the measures generally are implemented over a span of time long enough to allow
for rate adjustments, if necessary.
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TABLE B-6
Costs of Conservation Measures
Appendix B – Approach and Methodology

Measure Utility Unit Cost,
per unit

Customer Unit Cost,
per unit

Measure Set-
Up Cost, $ (1)

Annual
Administration

Cost, $ (1)

REGULATORY OPTIONS:

1. Toilet retrofit on resale - 0 100,000 40,000

2. Rain sensor regulations -
$80/RSF account

$130/other account
100,000 40,000

3. Landscape requirements
(excluding RSF) $100/account $1,000/account 100,000 100/site

4. Self-closing faucets on
new ICI buildings - $500/account 100,000 20,000

5. Require 0.5-gal/flush
urinals in new ICI
buildings

- - 100,000 20,000

6. Agricultural Metering
Program $3,100/account - 10,000 10,000

REBATE AND INCENTIVE OPTIONS:

7. Rebates for coin-op
efficient clothes washers

$200 rebate per
machine $200 / per machine 60,000 20,000

8. Distribute retrofit kits
$30/RSF,

$15/RMF dwelling
unit

- 100,000 -

9. Modified residential
water audits.

$70/RSF account
$300/RMF

account

$15/RSF, $100/RMF
account 100,000 40,000

10. Submeter multi-family - $200/ dwelling unit 100,000 40,000

11. Commercial water audits $1,500/account $1000/account 100,000 40,000

12.  Commercial toilet/urinal
rebates

$200/toilet

$150/urinal

$200/toilet

$150/urinal

60,000

40,000

32,000

8,000

13. Restaurant low-flow
spray nozzles $180/unit - 60,000 20,000

14. UFW Reduction (audits &
leak detection) - - $2,500/mile of

distribution pipe 100,000

PRICING OPTIONS:

15. Conservation rates - - 400,000 100,000

EDUCATION OPTIONS:

16. Increase public $2/RSF account/yr 0 50,000 -
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TABLE B-6
Costs of Conservation Measures
Appendix B – Approach and Methodology

Measure Utility Unit Cost,
per unit

Customer Unit Cost,
per unit

Measure Set-
Up Cost, $ (1)

Annual
Administration

Cost, $ (1)

education

17. Targeted Public
Education for Agricultural
Users

$50/account -

50,000
(4 basins)

20,000
(2 basins)

5,000
(4 basins)

2,000
(2 basins)

(1)  The set-up  and annual administration costs represent the costs used for all of the models with the exception of
the Broad River model.  For the Broad River model, the costs were reduced by 50% to account for the low water
use and number of accounts to manage.

Tables B-7 through B-12 summarize the conservation measure evaluation results (when
measures are evaluated independently of one another) for each water management area.
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Appendix C
Population and Employment Projections by
County

For the north Georgia study area to meet the needs of the growing population efficiently
and cost-effectively, it is important to have dependable forecasts for planning and
policymaking. Appropriate population and employment projections are the primary key to
developing reliable water demand forecasts. This appendix presents the recommended
population and employment projections for each of the 44 counties in the study area. High
and low scenarios are also presented for each of the six water supply management areas to
provide a range that would take into account areas that may be growing either more or less
rapidly than the baseline projection. The approach for selecting the population and
employment projections can be summarized as follows:

• Identify sources of existing population and employment projections—identify published
projections (in documents and on the internet), contact each Regional Development
Center (RDC), and (if applicable) contact county planning staff.

• Compare existing projections with historical trends and 2001 population estimates.

• Select projection most appropriate for water use planning.

• Develop “high” and “low” scenarios.

Population and Employment Projection Scenarios
Sixteen counties constitute the Metropolitan North Georgia Water Planning District
(District). These counties are Bartow, Cherokee, Clayton, Cobb, Coweta, DeKalb, Douglas,
Fayette, Forsyth, Fulton, Gwinnett, Hall, Henry, Paulding, Rockdale, and Walton. The
baseline population and employment projections for these counties are the same as those
used by the District.

For the remaining 28 counties, the baseline population projection is the one most in line with
the county’s growth style: low, steady growth; moderate, steady growth; or high growth
with a bell-shaped growth curve (increasing, and then decreasing population growth rates).
Projections are also compared to the estimated 2001 population to confirm that the forecast’s
2010 figure is not being approached too rapidly. The employment projections for the
counties outside of the District are based either directly (using actual projections) or
indirectly (using employment to population ratios) on the Woods and Poole, Inc.
projections, which are described in the following section.

The high scenario, 15 percent above the baseline scenario, was developed to compensate for
potentially low District projections for Cobb, Forsyth, and Gwinnett Counties. Using
15 percent above the Baseline projections allows for a reasonable high scenario for each
management area. This definition of the high scenario corresponds to the District’s
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definition as well (District/JJG, 2003). The high scenario is applied to each Management
Area as a whole: high scenarios were not developed for individual counties.

The low scenario is based on the District’s definition of the low scenario: 10 percent below
the baseline scenario (District/JJG, 2003). For all areas, the low scenario exceeds the current
population. The low scenario is applied to each Management Area as a whole. Low
scenarios were not developed for individual counties.

Sources of Population and Employment Projections
Several population and employment projections addressing some or all of the study area’s
counties have been prepared:

• District projections (District/JJG, 2002)

• Georgia Office of Planning and Budget projections (August 22, 2002)

• Woods and Poole projections developed for the Georgia Department of Community
Affairs (Woods and Poole, 2002)

• Regional Economic Forecast of Population and Employment (DRI/McGraw-Hill, 1996)
projections prepared for the Georgia Department of Natural Resources (GA DNR)

• Projections prepared by RDCs

• Forecasts developed by individual counties

The District developed population and employment projections that extend through 2030.
These were developed for use in preparing three water resource management plans: water
supply, wastewater, and watershed. The projections are available for each of the 16 counties
in the District in order to address regional issues.

The Georgia Office of Planning and Budget provides an estimate of the growth the State is
expecting in each of the counties by 2010. These projections were developed after the 2000
Census. While the Office of Planning and Budget’s projections are useful for comparison
purposes, they do not cover a long enough time period to be useful for the purposes of this
study.

Woods and Poole population and employment projections are available through the
Georgia Department of Community Affairs’ Plan Builder website. These projections are in
5-year increments through 2025 for each of Georgia’s counties.

In 1996 the Regional Economic Forecast of Population and Employment was developed by
DRI/McGraw-Hill to provide the GA DNR Environmental Protection Division (GA EPD)
with reliable long-range forecasts. DRI/McGraw-Hill focused on historical and regional
growth. The projections were designed in part to support the water supply allocation
formula for the Apalachicola-Chattahoochee-Flint (ACF) basin. The Regional Economic
Forecast presents population and employment projections for all counties in Georgia in
5-year increments through 2050.

Another important source of population projections is the RDCs. The 44 counties in the
study area belong to 8 different RDCs. The population projections developed cover various
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time frames, with some extending only to 2010 and others through 2030. RDC projections
are available for all counties in the study area, with the exception of Franklin County, where
the projections are under development.

Population projections were also obtained from several counties. Most of the counties,
however, rely on the projections developed by the RDCs and do not maintain their own
projections.

Metro Atlanta Core/Middle Chattahoochee Water Supply
Management Area
The Metro Atlanta Core/Middle Chattahoochee Water Supply Management Area includes
six counties: Clayton, Cobb, DeKalb, Douglas, Fulton, and Gwinnett.

Population
This management area currently contains roughly 61 percent of the study area population.
The total population of the Metro Atlanta Core/Middle Chattahoochee counties was
3 million in 2000, according to the US Bureau of the Census. The area has grown by
112 percent since 1970, with a 33.7 percent growth rate over the last decade. In terms of
percentage change, the most rapid growth has been in Gwinnett County, which has grown
more than eightfold since 1970. The slowest growth has been in the more densely developed
Fulton County, which grew by only 35 percent over the 30-year period.

Table C-1 presents the historical population, by county, from 1970 through 2000. The
management area’s projected population through 2030 is also presented.

TABLE C-1
Metro Atlanta Core/Middle Chattahoochee Water Supply Management Area Historical and Projected
Population (a), (b)
Appendix C--Population and Employment Projections by County

1970 1980 1990 2000 2010 2020 2030
Clayton County 98,126 150,357 181,436 236,517 272,100 297,400 326,700
 % change 53.2% 20.7% 30.4% 15.0% 9.3% 9.9%
Cobb County 196,793 297,718 447,745 607,751 662,700 724,000 801,000
 % change 51.3% 50.4% 35.7% 9.0% 9.3% 10.6%
DeKalb County 415,387 483,024 546,171 665,865 783,300 867,300 923,200
 % change 16.3% 13.1% 21.9% 17.6% 10.7% 6.4%
Douglas County 28,659 54,573 71,120 92,174 121,600 160,600 199,700
 % change 90.4% 30.3% 29.6% 31.9% 32.1% 24.3%
Fulton County 605,210 589,904 648,779 816,006 946,900 1,041,000 1,152,800
 % change -2.5% 10.0% 25.8% 16.0% 9.9% 10.7%
Gwinnett County 72,349 166,815 352,910 588,448 727,800 866,200 1,004,300
 % change 130.6% 111.6% 66.7% 23.7% 19.0% 15.9%
Total, Baseline Scenario 1,416,524 1,742,391 2,248,161 3,006,761 3,514,400 3,956,500 4,407,700
 % change 23.0% 29.0% 33.7% 16.9% 12.6% 11.4%
Population Density
(persons/acre)   1.15   1.41   1.82   2.43   2.84   3.20   3.56
High Scenario  (+15%)
(c) N/A N/A N/A  3,006,761  4,041,560  4,549,975  5,068,855
Low Scenario
(-10%) (c) N/A N/A N/A  3,006,761  3,162,960  3,560,850  3,966,930
(a) Historical population counts are from the US Bureau of the Census.
(b) Population projections are from the Metropolitan North Georgia Water Planning District, August 2002.
(c) Base population values for 2000 are repeated under high and low scenarios to denote the starting point for the

escalation to the 2010, 2020, and 2030 values.
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For the counties within the Metro Atlanta Core/Middle Chattahoochee Water Supply
Management Area, the Baseline population projections are those recommended by the
District. With this baseline scenario, total 2030 population is projected to be 4.4 million. This
represents a growth of 46.6 percent over the 30-year study period.

In comparison to the rapid growth many of the metropolitan Atlanta counties are currently
experiencing, the baseline population projections developed by the District appear to be
low. In particular, the projections for Cobb and Gwinnett Counties likely underestimate the
future growth of these counties.

The Census Bureau estimated Cobb County’s population to be 631,767 in July 2001, a
4 percent increase over the County’s April 2000 Census count. This growth represents
roughly 44 percent of the growth projected for the entire decade. The Woods and Poole
projection of 1,019,940 by 2025 appears to be more in line with the County’s recent growth
pattern, which is expected to continue. Using the Woods and Poole projection and
extrapolating to 1,112,563 by 2030 would result in a forecast for the County that is
approximately 312,000 persons higher than the District projection for 2030.

For Gwinnett County, the Census Bureau estimated the July 2001 population to be 621,528, a
5.6 percent increase over the County’s April 2000 Census count. This growth represents
roughly one-quarter of the growth projected for the entire decade. The County’s own projec-
tion of 980,000 by 2020 appears to be more in line with the County’s recent growth pattern,
which is expected to continue. Further, the population density indicates that the County can
accommodate the additional growth. Using the County’s projection and extrapolating to
2030 would result in a forecast of 1,193,043, approximately 189,000 persons higher than the
District’s projection for 2030. Use of the more conservative Woods and Poole projection,
extrapolated to 2030, would yield an additional 100,600 persons by the end of the study
period.

By using the higher Woods and Poole projection for Cobb County and Gwinnett County’s
own projection, the total anticipated population of the Metro Atlanta Core/Middle
Chattahoochee Water Supply Management Area would be 501,000 persons, or 11.4 percent,
higher than the District projection. Because of the potential underestimation of the District’s
population projections within the Atlanta area, the “high scenario” is considered the most
likely. Under this scenario, the management area’s 2030 population is forecast at 5.1 million,
a 68.6 percent increase over the 2000 population. This would be less than the management
area’s population growth of 73 percent that occurred over just a 20-year period from 1980 to
2000.

For the “low scenario,” the management area’s 2030 population is projected to be
4.1 million. This projection would represent growth of 33.9 percent over the 30 -year period,
roughly the same growth from 1990 to 2000. The low scenario is considered to be unlikely to
occur.

Figure C-1 presents a chart of the population growth under each of the three scenarios.

Employment
The total employment1 in the Metro Atlanta Core/Middle Chattahoochee Water Supply
Management Area was approximately 1.9 million in 2000, according to the District. This
                                                
1 Employment figures represent number of jobs, not employed persons; therefore, a person working 2 jobs
would be counted twice in the employment figures.
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represents 71 percent of the total employment in the study area. As would be expected, this
management area has the highest ratio of employment to population (64 percent), with
people from outside the area commuting to the management area for work. Within the
management area, Fulton County has the highest ratio of employment to population at 89
percent, indicating that a significant number of workers are commuting from other counties
to work in the City of Atlanta and the surrounding area.

Table C-2 presents the management area’s projected population through 2030.

TABLE C-2
Metro Atlanta Core/Middle Chattahoochee Water Supply Management Area Projected Employment (a)
Appendix C--Population and Employment Projections by County

2000 2010 2020 2030
Clayton County 142,538 162,000 183,100 209,400
 % change 13.7% 13.0% 14.4%
 ratio of employed persons to population 60% 60% 62% 64%
Cobb County 322,365 369,400 420,100 485,500
 % change 14.6% 13.7% 15.6%
 ratio of employed persons to population 53% 56% 58% 61%
DeKalb County 385,864 437,500 454,500 454,800
 % change 13.4% 3.9% 0.1%
 ratio of employed persons to population 58% 56% 52% 49%
Douglas County 33,462 46,400 58,300 68,900
 % change 38.7% 25.6% 18.2%
 ratio of employed persons to population 36% 38% 36% 35%
Fulton County 725,932 880,400 1,002,900 1,130,200
 % change 21.3% 13.9% 12.7%
 ratio of employed persons to population 89% 93% 96% 98%
Gwinnett County 305,686 391,400 462,500 534,200
 % change 28.0% 18.2% 15.5%
 ratio of employed persons to population 52% 54% 53% 53%
Total, Baseline Projection  1,915,847  2,287,100  2,581,400  2,883,000
 % change 19.4% 12.9% 11.7%
 ratio of employed persons to population 64% 65% 65% 65%
High Scenario (+15%) (b)  1,915,847  2,630,165  2,968,610  3,315,450
Low Scenario (-10%) (b)  1,915,847  2,058,390  2,323,260  2,594,700
(a) Employment projections are from the Metropolitan North Georgia Water Planning District, August 2002.
(b) Base employment values for 2000 are repeated under high and low scenarios to denote the starting point for

the escalation to the 2010, 2020, and 2030 values.

As with population, the baseline scenario employment for the Metro Atlanta Core/Middle
Chattahoochee Water Supply Management Area is from the District. With the baseline
scenario, total 2030 employment is projected to be 2.9 million, an increase of 50 percent over
the 2000 level. The employment to population ratio is expected to increase slightly to 65 per-
cent. This ratio is held constant for the three scenarios. Since the population figures on
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which the District’s employment projections are based are considered to be too low, the
Baseline projection is not considered the most likely scenario.

As with the high scenario for population, the employment projections are also 15 percent
higher than the baseline scenario. Under the high scenario, the management area’s 2030
employment is forecast at 3.3 million, roughly a 73 percent increase over the 2000 figure. For
this management area, the high scenario is considered most likely.

For the low scenario, the management area’s 2030 employment is projected to be 2.6 million.
This scenario is expected to underestimate the level of employment within the water supply
management area in 2030.

Broad River Water Supply Management Area
The Broad River Water Supply Management Area includes four counties: Banks, Franklin,
Madison, and Stephens.

Population
The Broad River Water Supply Management Area currently contains only 1.3 percent of the
total population within the study area. The total population of the management area’s
counties was 85,872 in 2000, according to the US Bureau of the Census. The area has grown
by 61 percent since 1970, with a 20.2 percent growth rate over the last decade. In terms of
percentage change, the most rapid growth has been in Banks County, which has more than
doubled in population since 1970. The slowest growth has been in Stephens County, which
grew by only 25 percent over the 30-year period. Table C-3 presents the historical popula-
tion, by county, from 1970 through 2000. The management area’s projected population
through 2030 is also presented.

TABLE C-3
Broad River Historical and Projected Population (a)
Appendix C--Population and Employment Projections by County

1970 1980 1990 2000 2010 2020 2030
Banks County (b) 6,833 8,702 10,308 14,422 19,489 27,023 36,829
 % change 27.4% 18.5% 39.9% 35.1% 38.7% 36.3%
Franklin County (c) 12,784 15,185 16,650 20,285 22,266 24,369 26,742
 % change 18.8% 9.6% 21.8% 9.8% 9.4% 9.7%
Madison County (c) 13,517 17,747 21,050 25,730 30,764 35,893 41,429
 % change 31.3% 18.6% 22.2% 19.6% 16.7% 15.4%
Stephens County (c) 20,331 21,761 23,436 25,435 27,167 29,218 31,511
 % change 7.0% 7.7% 8.5% 6.8% 7.5% 7.8%
Total, Baseline Projection 53,465 63,395 71,444 85,872 99,686 116,503 136,512
 % change 18.6% 12.7% 20.2% 16.1% 16.9% 17.2%
Population Density
(persons/acre)   0.09   0.10   0.12   0.14   0.16   0.19   0.22
High Scenario (+15%) (d) N/A N/A N/A 85,872 114,639 133,978 156,989
Low Scenario (-10%) (d) N/A N/A N/A 85,872 89,717 104,853 122,861
(a)  Historical population counts are from the US Bureau of the Census.
(b)  Source: Georgia Mountains RDC.
(c)  Source: Woods and Poole, Inc. The 2030 population projection is extrapolated based on the projected
percentage change between 2020 and 2025.
(d) Base population values for 2000 are repeated under high and low scenarios to denote the starting point for
the escalation to the 2010, 2020, and 2030 values.
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For the counties within the Broad River Water Supply Management Area, the baseline
population projections were taken from two sources:

• Woods and Poole projections were used for Franklin, Madison, and Stephens Counties,
with the 2030 projection extrapolated based on the projected change between 2020 and
2025. The Woods and Poole projections are based on a similar rate of growth as has been
experienced by Madison and Stephens Counties during recent decades. The other
forecasts available for Madison County (DRI/McGraw-Hill, Georgia Office of Planning
and Budget, the County, and the RDC) project growth similar to the growth in the
Woods and Poole forecast. The Woods and Poole forecast was selected because it
addresses more of the study period than the others do. For Stephens County, the Woods
and Poole projection represents a mid-range of the projections developed by
DRI/McGraw-Hill (on the low end) and Georgia Office of Planning and Budget (on the
high end). The RDC’s projection uses a population growth rate much higher than has
been experienced by the County in recent decades, so it is not considered the more likely
scenario. For Franklin County, the three available projections (by DRI/McGraw-Hill,
Georgia Office of Planning and Budget, and Woods and Poole) forecast slower growth
for Franklin County than occurred from 1990 to 2000. The forecasts, however, do have
rates of growth similar to those that took place during the 1980s. Based on the apparent
slowing of growth during this decade, the Woods and Poole projection is considered to
be appropriate for management area level water supply needs planning. These
projections, however, may not be appropriate for county-level planning.

• For Banks County, the Woods and Poole projection appears to underestimate the current
level of growth the County is experiencing. By July 2001, the County had reached
44 percent of the total growth projected for the 2000 to 2010 decade. The Georgia
Mountains RDC projection is used to more accurately reflect the recent growth pattern
in Banks County, which is expected to continue.

With the baseline scenario, total 2030 population in the management area is projected to be
137,000. This represents a growth of 59 percent over the 30-year study period. For this area,
the baseline scenario is considered most likely.

Under the high scenario, the management area’s 2030 population is forecast at 157,000, an
83 percent increase over the 2000 population. For the low scenario, the management area’s
2030 population is projected to be 123,000. This projection would represent growth of
43 percent over the 30-year period.

Figure C-2 presents a chart of the population growth under each of the three scenarios.

Employment
The total employment in the portion of the Broad River Water Supply Management Area
within the study area was 36,657 in 2000, according to Woods and Poole. This represents
only 1.3 percent of the total employment in the study area. The management area has a ratio
of employment to population of 43 percent. Within the management area, Stephens County
has the highest ratio of employment to population, at 56 percent. The lowest ratio is in
Madison County, with 27 percent.

Table C-4 presents the management area’s projected employment through 2030.
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TABLE C-4
Broad River Projected Employment
Appendix C--Population and Employment Projections by County

2000 2010 2020 2030
Banks County (a) 4,591 6,285 8,682 11,841
 % change 36.9% 38.1% 36.4%
 Ratio of employed persons to population 32% 32% 32% 32%
Franklin County (b) 10,892 12,238 13,432 14,600
 % change 12.4% 9.8% 8.7%
 Ratio of employed persons to population 54% 55% 55% 55%
Madison County (b) 6,983 8,551 10,017 11,552
 % change 22.5% 17.1% 15.3%
 Ratio of employed persons to population 27% 28% 28% 28%
Stephens County (b) 14,191 15,515 16,765 18,194
 % change 9.3% 8.1% 8.5%
 Ratio of employed persons to population 56% 57% 57% 58%
Total, Baseline Projection 36,657 42,589 48,896 56,187
 % change 16.2% 14.8% 14.9%
 Ratio of employed persons to population 43% 43% 42% 41%
High Scenario (+15%) (c) 36,657 48,977 56,231 64,615
Low Scenario (-10%) (c) 36,657 38,330 44,007 50,568
(a) Employment projections are based on the calculated Woods and Poole, Inc. ratio of employment to

population. The ratio is applied to the recommended population projection shown in Table C-3 to obtain the
recommended employment projection.

(b) Source: Woods and Poole, Inc. The 2030 employment projection is extrapolated based on the projected
percentage change between 2020 and 2025.

(c) Base employment values for 2000 are repeated under high and low scenarios to denote the starting point for
the escalation to the 2010, 2020, and 2030 values.

As with population, the baseline scenario employment for Franklin, Madison, and Stephens
Counties is from Woods and Poole. For Banks County, the Woods and Poole employment to
population ratios were developed for each time period and applied to the RDC’s projection.
With the “baseline scenario,” total 2030 employment is projected to be 156,187, an increase
of 53 percent over the 2000 level. The employment to population ratio is expected to
decrease slightly to 41 percent. This ratio is held constant for the three scenarios. As with the
population projections, the baseline scenario is considered the most likely scenario for the
Broad River Water Supply Management Area.

As with the high scenario for population, the employment projection is also 15 percent
higher than the baseline scenario. Under the high scenario, the management area’s 2030
employment is forecast at 64,615, roughly a 76 percent increase over the 2000 figure. For the
low scenario, the management area’s 2030 employment is projected to be 50,568.

Coosa-Tallapoosa Water Supply Management Area
The Coosa-Tallapoosa Water Supply Management Area includes nine counties: Bartow,
Carroll, Cherokee, Dawson, Floyd, Haralson, Paulding, Pickens, and Polk.
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Population
The Coosa-Tallapoosa Water Supply Management Area currently contains roughly
11.8 percent of the study area total population. The total population of the management
area’s counties was approximately 580,000 in 2000, according to the US Bureau of the
Census. The area has experienced a 124 percent increase in population since 1970, with a
38.1 percent growth rate over the last decade. In terms of percentage change, the most rapid
growth has been in Cherokee, Dawson, and Paulding Counties, which have each grown
more than fourfold since 1970. The slowest growth has been in Floyd County, which grew
by only 22.8 percent over the 30-year period. Table C-5 presents the historical population, by
county, from 1970 through 2000. The management area’s projected population through 2030
is also presented.

TABLE C-5
Coosa-Tallapoosa Water Supply Management Area Historical and Projected Population (a)
Appendix C--Population and Employment Projections by County

1970 1980 1990 2000 2010 2020 2030
Bartow County (b) 32,911 40,760 55,911 76,019 101,000 165,000 267,000
 % change 23.8% 37.2% 36.0% 32.9% 63.4% 61.8%
Carroll County (c) 45,404 56,346 71,422 87,268 107,000 133,000 165,318
 % change 24.1% 26.8% 22.2% 22.6% 24.3% 24.3%
Cherokee County (b) 31,059 51,699 90,204 141,903 206,100 276,400 346,800
 % change 66.5% 74.5% 57.3% 45.2% 34.1% 25.5%
Dawson County (d) 3,639 4,774 9,429 15,999 22,699 29,329 36,508
 % change 31.2% 97.5% 69.7% 41.9% 29.2% 24.5%
Floyd County (d) 73,742 79,800 81,251 90,565 97,068 104,421 112,709
 % change 8.2% 1.8% 11.5% 7.2% 7.6% 7.9%
Haralson County (e) 15,927 18,422 21,966 25,690 30,009 34,560 38,791
 % change 15.7% 19.2% 17.0% 16.8% 15.2% 12.2%
Paulding County (b) 17,520 26,110 41,611 81,678 118,700 161,700 221,600
 % change 49.0% 59.4% 96.3% 45.3% 36.2% 37.0%
Pickens County (f) 9,620 11,652 14,432 22,983 36,542 54,858 75,480
 % change 21.1% 23.9% 59.3% 59.0% 50.1% 37.6%
Polk County (g) 29,656 32,386 33,815 38,127 43,106 47,331 51,970
 % change 9.2% 4.4% 12.8% 13.1% 9.8% 9.8%
Total, Baseline Projection 259,478 321,949 420,041 580,232 762,224 1,006,599 1,316,176
 % change 24.1% 30.5% 38.1% 31.4% 32.1% 30.8%
Population Density
(persons/acre) 0.12 0.15 0.20 0.28 0.37 0.48 0.63
High Scenario (+15%) (h) N/A N/A N/A 580,232 876,558  1,157,588  1,513,602
Low Scenario (-10%) (h) N/A N/A N/A 580,232 686,002  905,939  1,184,558
(a) Historical population counts are from the US Bureau of the Census.
(b) Source: Metropolitan North Georgia Water Planning District, August 2002.
(c) Source: Chattahoochee-Flint RDC. The 2030 population projection is extrapolated based on the projected percentage change

between 2010 and 2020.
(d) Source: Woods and Poole, Inc. The 2030 population projection is extrapolated based on the projected percentage change

between 2020 and 2025.
(e) Source: Coosa Valley RDC for the 2010 projection. Projections for 2020 and 2030 are based on the growth rate projected as

part of the Regional Economic Forecast of Population and Employment.
(f) Source: North Georgia RDC for 2010 and 2020 projections. The 2030 projection assumes that the County’s population will

grow at 75 percent of the growth rate forecast for the 2010 to 2020 period.
(g) Source: Coosa Valley RDC for the 2010 projection. Projections for 2020 and 2030 are based on the historical population

trends of the County from 1970 through the present and the projected 2010 population.
(h) Base population values for 2000 are repeated under high and low scenarios to denote the starting point for the escalation to

the 2010, 2020, and 2030 values.

For the counties within the Coosa-Tallapoosa Water Supply Management Area, the Baseline
population projections were taken from a variety of sources:
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• District projections were used for Bartow, Cherokee, and Paulding Counties, for
consistency with regional planning.

• The projections for Carroll County are from the Chattahoochee-Flint RDC, with the 2030
projection extrapolated from the 2020 forecast. Carroll County has had very stable
growth in recent decades, with an average population growth per decade of 24.3 percent
between 1970 and 2000. The RDC’s projections were selected because they assume this
stable level of growth will continue. The other projections considered (Woods and Poole,
Georgia Office of Planning and Budget, and DRI/McGraw-Hill) forecast growth at
much lower rate that is not consistent with what the County has been experiencing.

• The Woods and Poole projections were used for Dawson and Floyd Counties, with the
2030 projection extrapolated based on the projected change between 2020 and 2025.
Under the Woods and Poole projection, the population growth rates for Dawson County
reflect a bell-shaped growth curve typical of other fast-growing counties. While this
projection is considered appropriate for water supply needs assessment at the manage-
ment area level, it may not be appropriate at the county level. The RDC’s projection
assumes that the high level of growth that occurred during the 1990s will be sustained
over the next three decades. While this is possible, it is not the pattern typically
experienced by other counties in the outer ring of the metropolitan Atlanta area. At the
other end of the spectrum, the DRI/McGraw-Hill projections assume a much lower level
of growth than would be expected, given recent trends. The projections developed by
the Georgia Office of Planning and Budget are similar to those of Woods and Poole, but
extend only through 2010. For Floyd County, the Woods and Poole projection reflects
approximately the average growth experienced between 1970 and 2000.

• The 2010 Coosa Valley RDC projections were used for Haralson County. Projections for
Haralson’s 2020 and 2030 population are based on the growth rate projected in the
Regional Economic Forecast of Population and Employment. These projections are consistent
with the County’s stable growth between 1970 and 2000. For the 2000 to 2010 period,
Woods and Poole projects a growth of only 8.8 percent, roughly half of what the County
has experienced over the past few decades. By 2001, the County had already grown by
an estimated 2.2 percent according to the US Bureau of the Census, one-quarter of the
decade’s total growth forecasted by Woods and Poole.

• Pickens County’s projections are from the North Georgia RDC, with the 2030 projection
based on a growth rate 25 percent lower than that expected between 2010 and 2020. The
RDC’s projections are consistent with recent growth in the County. The reduced growth
rate used for the 2020 to 2030 period reflects the bell-shaped growth curve often
experienced by counties with rapid development. The Woods and Poole, DRI/McGraw-
Hill, and Georgia Office of Planning and Budget projections appear to significantly
underestimate the growth in the County. Between 2000 and 2001, the County grew by
7.8 percent, 63 percent of the total growth projected by Woods and Poole for the decade.
The County’s 2000 to 2001 growth represents 48 percent and 36 percent of the decade’s
growth projected by the Georgia Office of Planning and Budget and DRI/McGraw-Hill,
respectively.

• For Polk County, the 2010 projection is from the Coosa Valley RDC. The 2020 and 2030
projections are based on the historical population trends of the County from 1970
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through the present and the projected 2010 population. As with Pickens County, the
other available projections appear to underestimate Polk County’s growth. From 2000
and 2001, the County grew by 1.9 percent, 31 percent of the total growth projected by
Woods and Poole for the decade. The County’s 2000 to 2001 growth represents
47 percent and 25 percent of the decade’s growth projected by the Georgia Office of
Planning and Budget and DRI/McGraw-Hill, respectively.

With the baseline scenario, total 2030 population in the management area is projected to be
1,316,176. This represents a growth of 127 percent over the 30-year study period. For this
area, the baseline scenario is considered most likely.

Under the high scenario, the management area’s 2030 population is forecast at 1,513,602, a
161 percent increase over the 2000 population. For the low scenario, the management area’s
2030 population is projected to be 1,184,558. This projection would represent growth of
104 percent over the 30-year period.

Figure C-3 presents a chart of the population growth under each of the three scenarios.

Employment
The total employment in the portion of the Coosa-Tallapoosa Water Supply Management
Area within the study area was 213,764 in 2000, according to the District and Woods and
Poole. This represents 7.8 percent of the total employment in the study area. The manage-
ment area has a ratio of employment to population of 37 percent. Within the management
area, Floyd County has the highest ratio of employment to population, at 56 percent. The
lowest ratio is in Paulding County, with 14 percent, indicating that a large portion of the
workforce travels outside of the county for employment.

Table C-6 presents the management area’s projected employment through 2030.

As with population, the baseline scenario employment figures for Bartow and Cherokee
Counties are from the District. The projections for Dawson and Floyd Counties are from
Woods and Poole. For the other counties, the Woods and Poole employment to population
ratios were developed for each time period and applied to the baseline population projec-
tions. With the baseline scenario, total 2030 employment is projected to be 529,106, an
increase of 148 percent over the 2000 level. The employment to population ratio is expected
to increase slightly to 40 percent. This ratio is held constant for the three scenarios. As with
the population projections, the baseline scenario is considered the most likely scenario for
the Coosa-Tallapoosa Water Supply Management Area.
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TABLE C-6
Coosa-Tallapoosa Water Supply Management Area Projected Employment
Appendix C--Population and Employment Projections by County

2000 2010 2020 2030
Bartow County (a) 35,330 50,800 83,100 133,900
 % change 43.8% 63.6% 61.1%
 ratio of employed persons to population 46% 50% 50% 50%
Carroll County (b) 41,040 51,009 63,302 78,247
 % change 24.3% 24.1% 23.6%
 ratio of employed persons to population 47% 48% 48% 47%
Cherokee County (a) 37,575 67,900 99,400 137,000
 % change 80.7% 46.4% 37.8%
 ratio of employed persons to population 26% 33% 36% 40%
Dawson County (c) 6,088 7,944 9,946 12,214
 % change 30.5% 25.2% 22.8%
 ratio of employed persons to population 38% 35% 34% 33%
Floyd County (c) 50,629 55,906 61,583 67,983
 % change 10.4% 10.2% 10.4%
 ratio of employed persons to population 56% 58% 59% 60%
Haralson County (b) 9,179 10,860 12,556 14,303
 % change 18.3% 15.6% 13.9%
 ratio of employed persons to population 36% 36% 36% 37%
Paulding County (b) 11,556 18,700 25,500 35,100
 % change 61.8% 36.4% 37.6%
 ratio of employed persons to population 14% 16% 16% 16%
Pickens County (b) 8,451 13,847 20,983 28,914
 % change 63.8% 51.5% 37.8%
 ratio of employed persons to population 37% 38% 38% 38%
Polk County (b) 13,917 16,088 18,447 21,444
 % change 15.6% 14.7% 16.2%
 ratio of employed persons to population 37% 37% 39% 41%
Total, Baseline Projection 213,764 293,054 394,817 529,106
 % change 37.1% 34.7% 34.0%
 ratio of employed persons to population 37% 38% 39% 40%
High Scenario (+15%) (d) 213,764 337,013 454,040 608,472
Low Scenario (-10%) (d) 213,764 263,749 355,335 476,196
(a) Source: Metropolitan North Georgia Water Planning District, August 2002.
(b) Employment projections are based on the calculated Woods and Poole, Inc. ratio of employment to

population. The ratio is applied to the recommended population projection shown in Table C-5 to obtain
the recommended employment projection.

(c) Source: Woods and Poole, Inc. The 2030 employment projection is extrapolated based on the projected
percentage change between 2020 and 2025.

(d) Base employment values for 2000 are repeated under high and low scenarios to denote the starting
point for the escalation to the 2010, 2020, and 2030 values.

Under the high scenario, the management area’s 2030 employment is forecast at 608,472, a
185 percent increase over the 2000 figure. For the low scenario, the management area’s 2030
employment is projected to be 476,196, a 123 percent increase over the 2000 level of
employment.

Upper Flint Water Supply Management Area
The Upper Flint Water Supply Management Area includes six counties: Coweta, Fayette,
Meriwether, Pike, Spalding, and Upson.
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Population
This management area currently contains roughly 6.2 percent of the total population in the
study area. The total population of the Upper Flint Water Supply Management Area
counties within the study area was roughly 303,000 in 2000, according to the US Bureau of
the Census. The area has grown by 127 percent since 1970, with a 31.1 percent growth rate
over the last decade. In terms of percentage change, the most rapid growth has been in
Fayette County, which has grown more than eightfold since 1970. The slowest growth has
been in Meriwether and Upson Counties, which grew by only 15.8 and 17.4 percent,
respectively, over the 30-year period. Table C-7 presents the historical population, by
county, from 1970 through 2000. The management area’s projected population through 2030
is also presented.

TABLE C-7
Upper Flint Water Supply Management Area Historical and Projected Population (a)
Appendix C--Population and Employment Projections by County

1970 1980 1990 2000 2010 2020 2030
Coweta County (b) 32,310 39,268 53,853 89,215 117,000 155,600 201,800
 % change 21.5% 37.1% 65.7% 31.1% 33.0% 29.7%
Fayette County (b) 11,364 29,043 62,415 91,263 103,500 144,100 184,600
 % change 155.6% 114.9% 46.2% 13.4% 39.2% 28.1%
Meriwether County (c) 19,461 21,229 22,411 22,534 23,500 24,500 25,543
 % change 9.1% 5.6% 0.5% 4.3% 4.3% 4.3%
Pike County (d) 7,316 8,991 10,224 13,688 17,069 19,876 23,897
 % change 22.9% 13.7% 33.9% 24.7% 16.4% 20.2%
Spalding County (e) 39,514 47,899 54,547 58,417 63,490 69,235 75,515
 % change 21.2% 13.9% 7.1% 8.7% 9.0% 9.1%
Upson County (e) 23,505 26,091 27,378 27,597 28,844 30,399 32,263
 % change 11.0% 4.9% 0.8% 4.5% 5.4% 6.1%
Total, Baseline Projection 133,470 172,521 230,828 302,714 353,403 443,710 543,618
 % change 29.3% 33.8% 31.1% 16.7% 25.6% 22.5%
Population Density
(persons/acre) 0.11 0.14 0.19 0.25 0.29 0.37 0.45
High Scenario (+15%) (f) N/A N/A N/A 302,714 406,413 510,267 625,160
Low Scenario (-10%) (f) N/A N/A N/A 302,714 318,063 399,339 489,256
(a)          Historical population counts are from the US Bureau of the Census.
(b)          Source: Metropolitan North Georgia Water Planning District, August 2002.
(c)          Source: Chattahoochee-Flint RDC. The 2030 population projection is extrapolated based on the

projected percentage change between 2010 and 2020.
(d)          Source: McIntosh Trail RDC. The 2030 population projection is extrapolated based on the projected

percentage change between 2020 and 2025.
(e)          Source: Woods and Poole, Inc. The 2030 population projection is extrapolated based on the projected

percentage change between 2020 and 2025.
(f) Base population values for 2000 are repeated under high and low scenarios to denote the starting point

for the escalation to the 2010, 2020, and 2030 values.

The baseline population projections for the counties in the Upper Flint Water Supply
Management Area were taken from several sources:

• District projections available for Coweta and Fayette Counties were used for consistency
with regional planning.

• The projections for Meriwether County are from the Chattahoochee-Flint RDC, with the
2030 projection extrapolated from the 2020 forecast. This projection reflects the slow
growth the County has been experiencing over recent decades. The other available
projections (DRI/McGraw-Hill, Woods and Poole, and Georgia Office of Planning and
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Budget) are forecasting much higher growth than the County experienced during the
1990s (only 0.5 percent for the decade). For 2000 to 2001, the County grew by 0.4 percent,
much slower than the projected 2000 to 2010 annualized rates under the other
projections (which range from 0.66 percent to 0.83 percent).

• Pike County’s projections are from the McIntosh Trail RDC, with the 2030 projection
based on the growth projected to occur between 2025 and 2030. The RDC’s projections
are similar to the average growth rate that the County has experienced since 1970. The
other projections available (DRI/McGraw-Hill, Woods and Poole, and Georgia Office of
Planning and Budget) forecast growth that is well below recent County trends.

• The Woods and Poole projections were used for Spalding and Upson Counties, with the
2030 projection extrapolated based on the projected change between 2020 and 2025. For
Spalding County, the Woods and Poole projections reflect the recent level of population
growth within the County. The Woods and Poole projections are in the mid-range of the
other available projections, with the County’s own projections and those of the Georgia
Office of Planning and Budget lower and DRI/McGraw-Hill and the RDC’s higher. With
Upson County, the projections are generally on par with the average level of growth
from 1970 through 2000. The RDC’s projections assume a growth level much higher than
the County has experienced in recent years. DRI/McGraw-Hill and the Georgia Office of
Planning and Budget project growth that is closer to the growth that occurred from 1990
to 2000. However, the County’s current growth appears to be closer to the Woods and
Poole projections.

With the baseline scenario, total 2030 population in the management area is projected to be
543,618. This represents a growth of 80 percent over the 30-year study period. For this area,
the baseline scenario is considered most likely.

Under the high scenario, the management area’s 2030 population is forecast at 625,160, a
107 percent increase over the 2000 population. For the low scenario, the management area’s
2030 population is projected to be 489,256. This projection would represent growth of
62 percent over the 30-year period.

Figure C-4 presents a chart of the population growth under each of the three scenarios.

Employment
The total employment in the portion of the Upper Flint Water Supply Management Area
within the study area was 121,463 in 2000, according to Woods and Poole and the District.
This represents 4.4 percent of the total employment in the study area. The management area
has a ratio of employment to population of 40 percent. Within the management area,
Meriwether County has the highest ratio of employment to population, at 59 percent. The
lowest ratio is in Pike County, with 26 percent.
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Table C-8 presents the management area’s projected employment through 2030.

TABLE C-8
Upper Flint Water Supply Management Area Projected Employment
Appendix C--Population and Employment Projections by County

2000 2010 2020 2030
Coweta County (a) 27,947 42,000 63,800 96,500
 % change 50.3% 51.9% 51.3%
 ratio of employed persons to population 31% 36% 41% 48%
Fayette County (a) 34,457 42,200 51,100 57,900
 % change 22.5% 21.1% 13.3%
 ratio of employed persons to population 38% 41% 35% 31%
Meriwether County (b) 13,405 14,836 16,220 17,790
 % change 10.7% 9.3% 9.7%
 ratio of employed persons to population 59% 63% 66% 70%
Pike County (b) 3,507 4,518 5,292 6,365
 % change 28.8% 17.1% 20.3%
 ratio of employed persons to population 26% 26% 27% 27%
Spalding County (c) 28,907 33,622 38,313 43,329
 % change 16.3% 14.0% 13.1%
 ratio of employed persons to population 49% 53% 55% 57%
Upson County (c) 13,241 14,567 15,821 17,152
 % change 10.0% 8.6% 8.4%
 ratio of employed persons to population 48% 51% 52% 53%
Total, Baseline Projection 121,463 151,743 190,546 239,036
 % change 24.9% 25.6% 25.4%
 ratio of employed persons to population 40% 43% 43% 44%
High Scenario (+15%) (d) 121,463 136,569 171,491 215,132
Low Scenario (-10%) (d) 121,463 174,505 219,128 274,891
(a) Source: Metropolitan North Georgia Water Planning District, August 2002.
(b) Employment projections are based on the calculated Woods and Poole, Inc. ratio of employment to

population. The ratio is applied to the recommended population projection shown in Table C-7 to obtain
the recommended employment projection.

(c) Source: Woods and Poole, Inc. The 2030 employment projection is extrapolated based on the projected
percentage change between 2020 and 2025.

(d) Base employment values for 2000 are repeated under high and low scenarios to denote the starting point
for the escalation to the 2010, 2020, and 2030 values.

For Coweta and Fayette Counties, the baseline scenario employment projections are from
the District. The Woods and Poole employment forecasts were used for Spalding and Upson
Counties. For Pike and Meriwether Counties, the Woods and Poole employment to popula-
tion ratios were developed for each time period and applied to the baseline population
projections. With the baseline scenario, total 2030 employment is projected to be 239,036, an
increase of 97 percent over the 2000 level. The employment to population ratio is expected to
increase slightly to 44 percent. This ratio is held constant for the three scenarios. As with the
population projections, the baseline scenario is considered the most likely scenario for the
Upper Flint Water Supply Management Area.

Under the high scenario (15 percent above the baseline scenario), the management area’s
2030 employment is forecast at 274,891, a 126 percent increase over the 2000 figure. For the
low scenario (10 percent below the baseline scenario), the management area’s 2030 employ-
ment is projected to be 215,132, which is 77 percent higher than the 2000 level of
employment.
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Upper Chattahoochee Water Supply Management Area
The Upper Chattahoochee Water Supply Management Area includes five counties: Forsyth,
Habersham, Hall, Lumpkin, and White.

Population
This management area currently contains roughly 6.4 percent of the total study area
population. According to the US Bureau of the Census, the total population of the Upper
Chattahoochee Water Supply Management Area counties was 314,546 in 2000. The area has
grown by 177 percent since 1970, with a 61.5 percent growth rate over the last decade. In
terms of percentage change, the most rapid growth has been in Forsyth County, which has
had a population increase of more than 481 percent since 1970. In recent years, Forsyth has
been one of the fastest growing counties in the nation, having grown by 123 percent from
1990 to 2000. The slowest growth has been in Habersham County, which grew by 74 percent
over the 30-year period.

Table C-9 presents the historical population, by county, from 1970 through 2000. The
management area’s projected population through 2030 is also presented.

TABLE C-9
Upper Chattahoochee Water Supply Management Area Historical and Projected Population (a)
Appendix C--Population and Employment Projections by County

1970 1980 1990 2000 2010 2020 2030
Forsyth County (b) 16,928 27,958 44,083 98,407 151,100 222,800 303,900
 % change 65.2% 57.7% 123.2% 53.5% 47.5% 36.4%
Habersham County (c) 20,691 25,020 27,622 35,902 47,800 63,820 91,318
 % change 20.9% 10.4% 30.0% 33.1% 33.5% 43.1%
Hall County (b) 59,405 75,649 95,434 139,277 174,300 229,300 279,300
 % change 27.3% 26.2% 45.9% 25.1% 31.6% 21.8%
Lumpkin County (d) 8,728 10,762 14,573 21,016 28,168 37,755 50,604
 % change 23.3% 35.4% 44.2% 34.0% 34.0% 34.0%
White County (e) 7,742 10,120 13,006 19,944 26,830 33,711 41,152
 % change 30.7% 28.5% 53.3% 34.5% 25.6% 22.1%
Total, Baseline Projection 113,494 149,509 194,718 314,546 428,198 587,386 766,274
 % change 31.7% 30.2% 61.5% 36.1% 37.2% 30.5%
Population Density
(persons/acre) 0.13 0.17 0.22 0.35 0.47 0.65 0.85
High Scenario (+15%) (f) N/A N/A N/A 314,546 492,428 675,494 881,215
Low Scenario (-10%) (f) N/A N/A N/A 314,546 385,379 528,647 689,646
(a) Historical population counts are from the US Bureau of the Census.
(b) Source: Metropolitan North Georgia Water Planning District, August 2002.
(c) Source: Georgia Mountains RDC.
(d) Lumpkin County’s projections were developed, for the purposes of this study, from the average growth from

1970 through 2000.
(e) Source: Woods and Poole, Inc. The 2030 population projection is extrapolated based on the projected

percentage change between 2020 and 2025.
(f) Base population values for 2000 are repeated under high and low scenarios to denote the starting point for

the escalation to the 2010, 2020, and 2030 values.

The Baseline population projections for the counties in the Upper Chattahoochee Water
Supply Management Area were taken from a variety of sources:

• District projections were used for Forsyth and Hall Counties, for consistency with
regional planning.
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• The projections for Habersham County are from the Georgia Mountains RDC. The
RDC’s projections best reflect the County’s current population growth trends. The other
available projections appear to underestimate Habersham’s growth. From 2000 and
2001, the County grew by 3.5 percent, 29 percent of the total growth projected by Woods
and Poole for the decade. The County’s 2000 to 2001 growth represents 76 percent and
38 percent of the decade’s growth projected by the Georgia Office of Planning and
Budget and DRI/McGraw-Hill, respectively.

• Lumpkin County’s projections were developed by CH2M HILL, based on the average
growth from 1970 through 2000. For Lumpkin County, the existing population
projections are either much higher than the historical growth or much lower. The
projections developed by CH2M HILL provide a more realistic estimate of the expected
growth in the County.

• The Woods and Poole projections were used for White County, with the 2030 projection
extrapolated based on the projected change between 2020 and 2025. Under the Woods
and Poole projections, the population growth rates reflect a bell-shaped growth curve
typical of other fast-growing counties. The RDC forecasts more rapid growth, while
DRI/McGraw-Hill, the Georgia Office of Planning and Budget, and the County project
slower growth. While the Woods and Poole projections are considered appropriate for
water supply needs assessments at the management area-level, additional analysis
would be recommended to support county-level water supply planning.

In comparison to the rapid growth Forsyth County has been experiencing, the population
projections developed by the District appear to be low. The County was the 3rd fastest
growing in the nation between 2000 and 2001. The Census Bureau estimated Forsyth
County’s population to be 110,296 in July 2001, a 12.1 percent increase over the County’s
April 2000 Census count. This growth represents roughly one-quarter of the growth pro-
jected for the entire decade. Using the RDC’s higher projections would mean an additional
78,000 people in 2030, adding 10.3 percent to the total Baseline projections for the
management area.

With the baseline scenario, total 2030 population in the management area is projected to be
approximately 766,274. This represents an increase of 144 percent over the 30-year study
period. For this area, the baseline scenario is considered to underestimate expected
population.

Under the high scenario, the management area’s 2030 population is forecast at 881,215, a
180 percent increase over the 2000 population. For the Upper Chattahoochee Management
Area, the high scenario is considered to be the most likely.

For the low scenario, the management area’s 2030 population is projected to be 689,646. This
projection would represent growth of 119 percent over the 30-year period.

Figure C-5 presents a chart of the population growth under each of the three scenarios.

Employment
The total employment in the portion of the Upper Chattahoochee Water Supply
Management Area within the study area was 165,848 in 2000, according to Woods and Poole
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and the District. This represents 6.1 percent of the total employment in the study area. The
management area has a ratio of employment to population of 53 percent. Within the
management area, Hall County has the highest ratio of employment to population, at
65 percent. The lowest ratio is in Forsyth County, with 39 percent.

Table C-10 presents the management area’s projected employment through 2030.

TABLE C-10
Upper Chattahoochee Water Supply Management Area Projected Employment
Appendix C--Population and Employment Projections by County

2000 2010 2020 2030
Forsyth County (a) 38,688 69,100 102,400 140,100
 % change 78.6% 48.2% 36.8%
 ratio of employed persons to population 39% 46% 46% 46%
Habersham County (b) 19,086 26,298 34,863 49,185
 % change 37.8% 32.6% 41.1%
 ratio of employed persons to population 53% 55% 55% 54%
Hall County (a) 90,236 100,500 131,000 157,900
 % change 11.4% 30.3% 20.5%
 ratio of employed persons to population 65% 58% 57% 57%
Lumpkin County (b) 8,742 12,174 16,300 21,532
 % change 39.3% 33.9% 32.1%
 ratio of employed persons to population 42% 43% 43% 43%
White County (c) 9,096 11,307 14,206 18,000
 % change 24.3% 25.6% 26.7%
 ratio of employed persons to population 46% 42% 42% 44%
Total, Baseline Projection 165,848 219,379 298,769 386,717
 % change 32.3% 36.2% 29.4%
 ratio of employed persons to population 53% 51% 51% 50%
High Scenario (+15%) (d) 165,848 252,286 343,584 444,725
Low Scenario (-10%) (d) 165,848 197,441 268,892 348,045
(a) Source: Metropolitan North Georgia Water Planning District, August 2002.
(b) Employment projections are based on the calculated Woods and Poole, Inc. ratio of employment to

population. The ratio is applied to the recommended population projection shown in Table C-9 to obtain the
recommended employment projection.

(c) Source: Woods and Poole, Inc. The 2030 employment projection is extrapolated based on the projected
percentage change between 2020 and 2025.

(d) Base employment values for 2000 are repeated under high and low scenarios to denote the starting point for
the escalation to the 2010, 2020, and 2030 values.

For Forsyth and Hall Counties, the baseline scenario employment projections are from the
District. The Woods and Poole employment forecasts were used for White County. For the
other counties, the Woods and Poole employment to population ratios were developed for
each time period and applied to the baseline population projections. With the baseline
scenario, total 2030 employment is projected to be 386,717, an increase of 133 percent over
the 2000 level. The employment to population ratio is expected to decrease slightly to
50 percent. This ratio is held constant for the three scenarios. As with the population
projections, the baseline scenario is not considered the most likely scenario for the Upper
Chattahoochee Water Supply Management Area.

Under the high scenario, the management area’s 2030 employment is forecast at 444,725, a
168 percent increase over the 2000 figure. The high scenario is the most likely for the Upper
Chattahoochee Water Supply Management Area.
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For the low scenario, the management area’s 2030 employment is projected to be 348,045,
roughly 110 percent higher than the 2000 level of employment.

Upper Ocmulgee-Upper Oconee Water Supply
Management Area
The Upper Ocmulgee-Upper Oconee Water Supply Management Area includes 14 counties:
Barrow, Butts, Clarke, Henry, Jackson, Jasper, Lamar, Monroe, Morgan, Newton, Oconee,
Putnam, Rockdale, and Walton.

Population
This management area currently contains roughly 12.8 percent of the total population
within the study area. The total population of the counties in the Upper Ocmulgee-Upper
Oconee Water Supply Management Area was approximately 630,000 in 2000, according to
the US Bureau of the Census. The area has grown by 144 percent since 1970, with a
44 percent increase in population over the last decade. In terms of percentage change, the
most rapid growth has been in Henry County, which has grown more than fivefold since
1970. The slowest growth has been in Lamar County, which grew by 49 percent over the
30-year period. Table C-11 presents the historical population, by county, from 1970 through
2000. The management area’s projected population through 2030 is also presented.
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TABLE C-11
Upper Ocmulgee-Upper Oconee Water Supply Management Area Historical and Projected
Population (a)
Appendix C--Population and Employment Projections by County

1970 1980 1990 2000 2010 2020 2030
Barrow County (b) 16,859 21,354 29,721 46,144 65,455 85,999 99,496
 % change 26.7% 39.2% 55.3% 41.8% 31.4% 15.7%
Butts County (c) 10,560 13,665 15,326 19,522 29,170 38,820 49,166
 % change 29.4% 12.2% 27.4% 49.4% 33.1% 26.7%
Clarke County (d) 65,177 74,498 87,594 101,489 113,014 125,235 138,705
 % change 14.3% 17.6% 15.9% 11.4% 10.8% 10.8%
Henry County (e) 23,724 36,309 58,741 119,341 131,200 186,000 240,800
 % change 53.0% 61.8% 103.2% 9.9% 41.8% 29.5%
Jackson County (f) 21,093 25,343 30,005 41,589 64,218 97,871 144,333
 % change 20.1% 18.4% 38.6% 54.4% 52.4% 47.5%
Jasper County (d) 5,760 7,553 8,453 11,426 12,950 14,571 16,357
 % change 31.1% 11.9% 35.2% 13.3% 12.5% 12.3%
Lamar County (g) 10,688 12,215 13,038 15,912 19,965 24,110 28,923
 % change 14.3% 6.7% 22.0% 25.5% 20.8% 20.0%
Monroe County (g) 10,991 14,610 17,113 21,757 24,740 27,830 31,207
 % change 32.9% 17.1% 27.1% 13.7% 12.5% 12.1%
Morgan County (h) 9,904 11,572 12,883 15,457 18,196 21,418 24,990
 % change 16.8% 11.3% 20.0% 17.7% 17.7% 16.7%
Newton County (I) 26,282 34,489 41,808 62,001 90,754 119,464 157,256
 % change 31.2% 21.2% 48.3% 46.4% 31.6% 31.6%
Oconee County (d) 7,915 12,427 17,618 26,225 36,447 46,611 57,604
 % change 57.0% 41.8% 48.9% 39.0% 27.9% 23.6%
Putnam County (g) 8,394 10,295 14,137 18,812 21,130 23,550 26,201
 % change 22.6% 37.3% 33.1% 12.3% 11.5% 11.3%
Rockdale County (e) 18,152 36,570 54,091 70,111 89,300 119,700 171,000
 % change 101.5% 47.9% 29.6% 27.4% 34.0% 42.9%
Walton County (e) 23,404 31,211 38,586 60,687 84,200 123,400 162,500
 % change 33.4% 23.6% 57.3% 38.7% 46.6% 31.7%
Total, Baseline Projection 258,903 342,111 439,114 630,473 800,739  1,054,579  1,348,537
 % change 32.1% 28.4% 43.6% 27.0% 31.7% 27.9%
Population Density
(persons/acre) 0.10 0.13 0.17 0.24 0.31 0.41 0.52
High Scenario (+15%) (j) N/A N/A N/A 630,473 920,849  1,212,766  1,550,818
Low Scenario (-10%) (j) N/A N/A N/A 630,473 720,665  949,121  1,213,684
(a) Historical population counts are from the US Bureau of the Census.
(b) Barrow County’s projections were developed, for the purposes of this study, using the County’s own

projected growth rate for the 2000 to 2010 period applied to the 2000 Census count. While the County
assumes the high growth will continue through 2015, the forecast recommended here assumes that the
growth between 2010 and 2020 will be 75 percent of the growth projected for 2000 to 2010. For the period
from 2020 to 2030, the County is expected to grow at half the 2000 to 2010 rate.

(c) Source: McIntosh Trail RDC. The 2030 population projection is extrapolated based on the projected
percentage change between 2020 and 2025.

(d) Source: Woods and Poole, Inc. The 2030 population projection is extrapolated based on the projected
percentage change between 2020 and 2025.Metropolitan North Georgia Water Planning District, August
2002.

(e) Source: Metropolitan North Georgia Water Planning District, August 2002.
(f) Source: Jackson County Planning Department.
(g) Source: Middle Georgia RDC. The 2030 population projection is extrapolated based on the projected

percentage change between 2020 and 2025.
(h) Source: Morgan County’s own projections have been updated based on the 2000 Census. The 2030

Morgan County projection is based on the average growth from 1970 through the present and the 2020
projections.

(i) Source: Newton County. The 2030 projection is extrapolated based on the projected percentage change
between 2010 and 2020.

(j) Base population values for 2000 are repeated under high and low scenarios to denote the starting point for
the escalation to the 2010, 2020, and 2030 values.



P:\GEORGIA DEPT OF NATURAL RESOURCES\173680\09-REGIONAL RESERVOIR PLAN\FINAL REPORT\APPENDIX\APPENDIX C_FINAL.DOC C-26

The baseline population projections for the counties in the Upper Ocmulgee-Upper Oconee
Water Supply Management Area were taken from several sources:

• District projections were used for Henry, Rockdale, and Walton Counties, for
consistency with regional planning.

• Barrow County’s 2010 projection used the County’s own projected growth rate for the
2000 to 2010 period applied to the 2000 Census count. While the County assumes the
high growth will continue through 2015, the forecast recommended here assumes that
the growth between 2010 and 2020 will be 75 percent of the growth projected for 2000 to
2010. For the period from 2020 to 2030, the County is expected to grow at half the 2000 to
2010 rate. The other available projections appear to underestimate Barrow’s growth.
From 2000 and 2001, the County grew by 6.1 percent, 43 percent of the total growth
projected by Woods and Poole for the decade. The County’s 2000 to 2001 growth
represents 33 percent of the decade’s growth projected by the Georgia Office of Planning
and Budget and the RDC and 38 percent of the growth projected by DRI/McGraw-Hill.

• The projections for Butts County are from the McIntosh Trail RDC, based on increased
growth within the County in recent years. The other available projections assume a
much lower growth rate than is currently taking place. Between 2000 and 2001, the
County grew by 5.7 percent, 51 percent of the total growth projected by Woods and
Poole for the decade. The County’s 2000 to 2001 growth represents 65 percent and 60
percent of the decade’s growth projected by the Georgia Office of Planning and Budget
and DRI/McGraw-Hill, respectively.

• For Jackson, Morgan, and Newton Counties, projections developed by the counties
themselves served as the basis for the population projections presented here. For Jackson
County, the projections reflect strong, recent growth. The County’s growth between 2000
and 2001 represents between 33 percent and 54 percent of the decade’s total projected
growth under the other available projections (DRI/McGraw-Hill, Woods and Poole,
Georgia Office of Planning and Budget, and the RDC). The projection for Morgan
County has been updated based on the 2000 Census. The 2030 Morgan County
projection is based on the average growth from 1970 through the 2020 projections. For
Morgan County, the County’s projections are comparable to those of the RDC and the
Georgia Office of Planning and Budget, but extend further into the study period. The
projections developed by Woods and Poole and DRI/McGraw-Hill appear to
significantly underestimate the County’s growth. By 2001, Morgan County had grown
by 4.5 percent, which is 67 percent and 57 percent of the total growth projected for the
decade by Woods and Poole and DRI/McGraw-Hill, respectively. For Newton County,
the 2030 projection is extrapolated based on the forecast change in population from 2010
through 2020. Newton County’s projected rates of growth are comparable to the growth
that has occurred within the County recently. The other available projections assume a
much lower growth rate than is currently taking place. Between 2000 and 2001, the
County grew by 9.8 percent, 63 percent of the total growth projected by Woods and
Poole for the decade. The County’s 2000 to 2001 growth represents 35 percent of the
decade’s growth projected by the Georgia Office of Planning and Budget and the RDC
and 86 percent of the growth forecasted by DRI/McGraw-Hill.
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• The Middle Georgia RDC population projections were used for Lamar, Monroe, and
Putnam Counties. For each of these three counties, the 2030 projections were
extrapolated based on the 2025 forecast. The RDC’s forecast for Lamar County is the
only available projection that reflects the current level of growth the County is
experiencing. The other projections considered (DRI/McGraw-Hill, Woods and Poole,
and Georgia Office of Planning and Budget) used growth rates for the 2000 to 2010
period that were at least 70 percent lower than the growth rate experienced for the 1990
to 2000 period. Monroe County has seen some fluctuation in its growth rate over the
past few decades. The RDC’s projections are similar to the forecasts developed by
Woods and Poole and DRI/McGraw-Hill. Lower projections developed by the Georgia
Office of Planning and Budget and the County were not considered to adequately
account for the County’s historical growth rates. For Putnam County, the RDC’s
projection reflects the County’s recent slowing growth. While these projections are
appropriate for management area-level water supply needs analysis, additional
consideration would be recommended to determine if the existing projections
adequately address the specific growth trends for individual counties.

• The Woods and Poole projections were used for Clarke, Jasper, and Oconee Counties,
with the 2030 projection extrapolated based on the projected change between 2020 and
2025. For Clarke County, the projections reflect the growth rates that have occurred in
recent years. The RDC and Georgia Office of Planning and Budget both project declines
in the County’s population over the next decade. However, while the change in the
County’s population is slow, it has been positive. DRI/McGraw-Hill’s 2010 projection is
lower than the County’s current population. Of the available projections (DRI/McGraw-
Hill, Woods and Poole, Georgia Office of Planning and Budget, and the RDC), the one
developed by Woods and Poole projects the fastest growth for Jasper County. While this
projection is recommended for use in the management area-wide water supply planning
presented here, additional analysis would be recommended to ascertain if the Woods
and Poole forecast adequately reflects the County’s growth. The other available
projections appear to significantly underestimate the County’s growth. From 2000 and
2001, the County grew by 4.2 percent, 47 percent of the total growth projected by
Georgia Office of Planning and Budget and the RDC for the decade. The County’s 2000
to 2001 growth represents 48 percent of the decade’s growth projected by DRI/McGraw-
Hill. For Oconee County, the Woods and Poole forecast reflects the growth rates that
have occurred in recent years. This projection is in the mid-range between the higher
County’s projection (which do not appear to be supported by current growth rates) and
the lower DRI/McGraw-Hill, Georgia Office of Planning and Budget, and RDC forecasts
(which, based on the change in population from 2000 to 2001 and the previous decade’s
growth, may underestimate future increases in the County’s population).

With the baseline scenario, total 2030 population in the management area is projected to be
approximately 1,350,000. This represents an increase of 114 percent over the 30-year study
period. For this area, the baseline scenario is considered most likely.

Under the high scenario, the management area’s 2030 population is forecast at 1,550,818, a
146 percent increase over the 2000 population. For the low scenario, the management area’s
2030 population is projected to be 1,213,684. This projection would represent growth of
93percent over the 30-year period.
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Figure C-6 presents a chart of the population growth under each of the three scenarios.

Employment
The total employment in the portion of the Upper Ocmulgee-Upper Oconee Water Supply
Management Area within the study area was 278,552 in 2000, according to Woods and Poole
and the District. This represents 10.2 percent of the total employment in the study area. The
management area has a ratio of employment to population of 44 percent. Within the
management area, Clarke County has the highest ratio of employment to population, at
75 percent; this is most likely attributable to the presence of the University of Georgia. The
lowest ratio is in Henry County, with 29 percent.

Table C-12 presents the management area’s projected employment through 2030.

TABLE C-12
Upper Ocmulgee-Upper Oconee Water Supply Management Area Projected Employment
Appendix C--Population and Employment Projections by County

2000 2010 2020 2030
Barrow County (a) 16,433 23,533 30,798 35,446
 % change 43.2% 30.9% 15.1%
 ratio of employed persons to population 36% 36% 36% 36%
Butts County (a) 7,100 10,852 14,456 18,076
 % change 52.8% 33.2% 25.0%
 ratio of employed persons to population 36% 37% 37% 37%
Clarke County (b) 76,180 85,825 95,143 104,966
 % change 12.7% 10.9% 10.3%
 ratio of employed persons to population 75% 76% 76% 76%
Henry County (c) 34,546 41,900 55,200 66,700
 % change 21.3% 31.7% 20.8%
 ratio of employed persons to population 29% 32% 30% 28%
Jackson County (a) 20,975 33,447 50,927 73,964
 % change 59.5% 52.3% 45.2%
 ratio of employed persons to population 50% 52% 52% 51%
Jasper County (b) 3,763 4,399 4,954 5,536
 % change 16.9% 12.6% 11.8%
 ratio of employed persons to population 33% 34% 34% 34%
Lamar County (a) 5,663 7,460 9,464 11,508
 % change 31.7% 26.9% 21.6%
 ratio of employed persons to population 36% 37% 39% 40%
Monroe County (a) 7,335 8,456 9,662 11,052
 % change 15.3% 14.3% 14.4%
 ratio of employed persons to population 34% 34% 35% 35%
Morgan County (a) 8,222 10,174 12,339 14,675
 % change 23.7% 21.3% 18.9%
 ratio of employed persons to population 53% 56% 58% 59%
Newton County (a) 23,335 31,846 39,447 69,103
 % change 36.5% 23.9% 75.2%
 ratio of employed persons to population 38% 35% 33% 44%
Oconee County (b) 9,719 13,624 17,550 21,556
 % change 40.2% 28.8% 22.8%
 ratio of employed persons to population 37% 37% 38% 37%
Putnam County (a) 8,415 9,702 10,860 11,937
 % change 15.3% 11.9% 9.9%
 ratio of employed persons to population 45% 46% 46% 46%
Rockdale County (b) 37,963 48,500 63,100 87,300
 % change 27.8% 30.1% 38.4%
 ratio of employed persons to population 54% 54% 53% 51%
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TABLE C-12
Upper Ocmulgee-Upper Oconee Water Supply Management Area Projected Employment
Appendix C--Population and Employment Projections by County

2000 2010 2020 2030
Walton County (c) 18,903 25,800 34,900 47,900
 % change 36.5% 35.3% 37.2%
 ratio of employed persons to population 31% 31% 28% 29%
Total, Baseline Projection  278,552  355,519  448,799  579,720
 % change 27.6% 26.2% 29.2%
 ratio of employed persons to population 44% 44% 43% 43%
High Scenario (+15%) (d) 278,552 408,847 516,119 666,678
Low Scenario (-10%) (d) 278,552 319,967 403,919 521,748
(a) Employment projections are based on the calculated Woods and Poole, Inc. ratio of employment to

population. The ratio is applied to the recommended population projection shown in Table C-11 to
obtain the recommended employment projection.

(b) Metropolitan North Georgia Water Planning District, August 2002.
(c) Source: Woods and Poole, Inc. The 2030 employment projection is extrapolated based on the projected

percentage change between 2020 and 2025.
(d) Base employment values for 2000 are repeated under high and low scenarios to denote the starting

point for the escalation to the 2010, 2020, and 2030 values.

For Henry, Rockdale, and Walton Counties, the baseline scenario employment projections
are from the District. The Woods and Poole employment forecasts were used for Clarke,
Jasper, and Oconee Counties. For the other counties, the Woods and Poole employment to
population ratios were developed for each time period and applied to the baseline popula-
tion projections. With the baseline scenario, total 2030 employment is projected to be
579,720, an increase of 108 percent over the 2000 level. The employment to population ratio
is expected to decrease slightly to 43 percent. This ratio is held constant for the three
scenarios. As with the population projections, the baseline scenario is considered the most
likely scenario for the Upper Ocmulgee-Upper Oconee Water Supply Management Area.

Under the high scenario, the management area’s 2030 employment is forecast at
approximately 667,000, a 139 percent increase over the 2000 figure. For the low scenario, the
management area’s 2030 employment is projected to be 521,748, roughly 87 percent higher
than the 2000 level of employment.
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